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DREDGING PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS, 
BUCKET DREDGERS, GOLD AND TIN RECOVERY DREDGERS, FLOATING CRANES. 











Hopper Barges, Screw 

Steamers, Side & Stern 

Paddle Wheel Steamers, 
Tugs, Etc. 


New Buckets, Links, Pins. 

Gearing, &c., supplied for 

6-yard oil-fired steam Dipper Dredge built for the Greek Government. Output 255 ‘sti Dredgers 

cubic yards of cobbles and boulders per hour dumped to a radius of 90 feet, anda one Suerte: 
clear height of 30 feet. 


FLEMING & FERGUSON L. 


Phone : Paisley 2648. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Te/. Ada. : “ Pheenix, Paisley.’ 


London Agents : Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad St., E.C.2. ‘Phone: London Wall 4846 Floating Cranes “ Hikitia”’ free “ Rapaki,” ae for Wellington 
and Lyttelton Harbour Boards, N.Z., respectively. Load 80 tons at 
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— QUICK DELIVERY! 


BOILERS FROM STOCK AND READY 
FOR IMMEDIATE DELIVERY :— 


One Lancashire Boiler 30’ 0” x 9’ 0” x 190 Ib. working pressure 


























One Ea = a 180 Ib. 
One = Pe 30’ 0” x 8 6” x 190 Ib. 
WN * TELEPHONE, One, if , 180 Ib. 
\) One , 30°0” x 8’ 0” x 180 Ib. 
yO One os ; 160 Ib. 

One i »  30°0’x 8° 0” (dished ends) 160 Ib. w. p. 

00 - ¢ TELEGRAPH a ” : ‘ sapling 
\ One - » 30°0” x 7’ 0” x 160 Ib. working pressure 
o* One . ; 150,|b. ; 

One se » 24°00” x 6’ 6” x 160 Ib. 
be) Xo OR WRITE US. One, . ; 150 Ib. 
Ov ux One Cornish Boiler 24’ 0” x 6’ 6” x 150 Ib. 
wr One, - : 140 Ib. 
co One, 20° 0" x 6’ 0” x 150 Ib. 
. A PROMPT REPLY IS ASSURED. Gee x s 2 140 Ib. 


OTHER SIZES AND PRESSURES IN PROGRESS. 


snavan woud EE enue DANIEL ADAMSON 
LONDON, W.C.2. | & CO. LTD. DUKINFIELD| e 


: 1795 Whitehall. Tele : “*Flangeseam Rand,” : 
es Tee ae ES RE AS, Sees TELEPHONE: ASHTON-U-LYNE 1888. TELEGRAMS: “ADAMSON” DUKINFIELD 
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FIG. 816. 
DOUBLE ACTING 
; “CULWELL”’ 
POWER PUMP 








































FIG. 678. 
QUADRUPLE 
ACTING 

*“ CULWELL” 
POWER PUMP 








with Forged Steel cranks and 
connecting rods. Really self-oiling 


ALSO SUPPLIED FOR DIRECT MOTOR DRIVE. 
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WOLVERHAMPTON LTD 
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A Seven-Day Journal 


Extensions to an Australian Power Station. 


CONTRACTS covering orders to a total value of 
£416,000 have been completed in favour of British 
engineering firms by Mr. W. H. Taylor, general 
manager of the Western Australian Government 
electricity undertaking. The contracts relate to new 
plant for the East Perth power station, which is to 
be equipped with an additional 25,000-kW Parsons 
turbo-generator set and three new Lopulco Tri-drum 
boilers, to be built by International Combustion, Ltd., 
the main contractor. New high and low-tension 
switchgear is being supplied by the Metropolitan 
Vickers Company. The normal evaporation of 
each boiler will be 100,000 lb. of steam per hour, 
whilst the maximum evaporation will be 135,000 lb. 
Designed for a working pressure of 625 Ib. per square 
inch and a total steam temperature of 830 deg. Fah., 
the boilers are to be fired with pulverised coal. Two 
Lopulco mills are to be installed for grinding the coal. 
‘“* Usco ” air heaters and ‘ Senior ’’ economisers will 
be incorporated in the boilers, which will have water 
furnace walls. Each boiler will have a Lodge- 
Cotterell electrostatic dust precipitator. The 
“‘ Sirocco ” fans are to be fitted with Vulcan Sinclair 
hydraulic couplings for varying the speed, which 
will be governed from a control floor above the 
exhauster floor. Ash from the furnaces and from the 
electrostatic precipitators will be delivered to an 
““Useo ’’ hydraulic ash-handling plant. The ash and 
dust are to be discharged to sluices running the full 
length of the existing and new boiler houses and will 
be delivered by pumps to reinforced concrete bunkers. 


Proposed Electric Railways for Glasgow. 


On Friday, August 9th, a private conference took 
place in the Lord Provost’s room in the City Chambers, 
Glasgow, between representatives of the railway com- 
panies and the special Sub-Committee which is con- 
sidering the proposal to apply to the Government for 
a guaranteed loan to carry through a scheme of elec- 
trification on the railways in the Glasgow area, and 
on certain routes in the West of Scotland. The 
London, Midland and Scottish Railway Company 
was represented by Mr. William Crozier, its operating 
manager in Scotland, and Mr. George Mills, divisional 
general manager in the Scottish area, represented the 
London and North-Eastern Railway Company. The 
views of the Sub-Committee were explained, and it 
was pointed out that a population of almost 2,500,000 
is linked with the area by business and home ties, 
which would be greatly benefited by electrification 
schemes in certain districts. A plan of the scheme 
proposed, which had been drawn up by Mr. Thomas 
Somers, the City Engineer, was submitted, and dis- 
cussed. The railway representatives promised to 
report to their companies, and a further conference 
is to be held when the companies are in a position to 
make a definite statement with regard to the advisa- 
bility of a joint approach to the Government. 


The Proposed Forth Road Bridge. 


THe Forth Road Bridge Promotion Committee 
has sent a letter to each member of the Cabinet 
pressing the necessity for early action on the question 
of a Forth road bridge, which, it holds, will afford 
much-needed transport facilities, and will also pro- 
vide a source of work for a large amount of skilled 
and unskilled labour, particularly in the heavy 
industries in the depressed areas of Scotland. In a 
memorandum accompanying the letter some details 
regarding the proposals are given. It states that the 
siting of the bridge in the vicinity of Queensferry 
was reported on by Messrs. Mott, Hay and Anderson, 
of London, in 1929, by request of the Minister of 
Transport. The same firm has now reported on a 
projected road crossing between Port Edgar, at 
South Queensferry, and North Queensferry over the 
Mackintosh Rock. The engineers’ report on the 
Mackintosh Rock site, it is understood, is about to be 
issued, with very favourable recommendations. The 
adoption of the Mackintosh Rock scheme would 
receive, the memorandum concludes, the unqualified 
support of the Forth Road Bridge Promotion Com- 
mittee and the Corporation of Edinburgh. 


Civil Aircraft Problems. 


Tue Civil Aviation Department of the Air Ministry 
has asked for the assistance and co-operation of the 
National Physical Laboratory to help in the solution 
of the following three aviation problems :—The 
landing of aircraft when an aerodrome is obscured 
by fog or under conditions of poor visibility—in 
other words, for ‘‘ blind ’’ landing ; the use of short- 
wave direction finders over a long range; and a 
satisfactory radio device for warning aircraft under 
poor visibility conditions or in the neighbourhood of 
high obstructions, such as wireless masts. For these 
purposes the Prince of Wales’s Vickers ‘‘ Viastra ” 
monoplane was taken over by the Air Ministry some 
time ago, and will be fitted with special equipment in 
order to carry out wireless tests. Arrangements have 





been made for Imperial Airways pilots to fly the 
machine, which is to be fitted with the necessary 
apparatus immediately a decision. is reached regarding 
the details of the equipment. The aerodromes which 
will probably be chosen for the experiments are 
Croydon, Gatwick, and Gravesend. As astep towards 
the solution of the problem of “ blind ”’ landing, the 
Air Ministry has ordered an approach beacon with a 
range of 20 to 25 miles which will send out a short 
aural note. Two or more “ marker” beacons will 
probably be used in connection with the experiments 
at one of the three aerodromes, and will be placed at 
points from half a mile to three miles away. In order to 
investigate the use of short waves at long: range, 
Imperial Airways will probably be invited to send out 
signals at prearranged times when their pilots are 
over Africa on the way to India or Australia, with the 
object of obtaining data as to the suitability of that 
type of wave. 


The Shannon Power Scheme. 


AccorDING to the report for the year ended March 
3lst last of the Free State Electricity Board, which 
controls the Shannon hydro-electric scheme, the 
undertaking showed a surplus of income over expendi- 
ture of £155,000. For the previous year the surplus 
was £10,287, and as the revenue for the period covered 
by the report was increased by only £108,707, it is 
clear that considerable reductions have been made 
in expenses. From its revenue the Board paid 
£489,683 to the Minister for Finance as interest at the 
rate of 5 per cent. on the State’s investment in the 
undertaking, and £79,020 in respect of electricity 
works taken over from local authorities. Up to the 
beginning of the year the total advances made by 
the State to the Board amounted to £10,003,371. 
Although during 1934-35 the sales of current increased, 
much available load remains to be secured. One of 
the features of the electricity supply to a new block of 
flats in Dublin is the use of a control system instead 
of meters. At a stipulated hour the supply is auto- 
matically discontinued and the charge for current is 
included in the weekly rental instead of being collected 
from a large number of slot meters. Nearly all the 
new and many of the old industries established in the 
Free State take their electricity supplies from the 
Board, the outstanding exception being the Irish 
Sugar Company, which generates its own current. 


Waterloo Bridge. 


THE work of demolishing Rennie’s Waterloo Bridge 
has now reached an interesting stage. In dismantling 
the arches the work was carried out in three longi- 
tudinal strips, and the two outside strips having been 
removed, the centre portion of the arch, about 12ft. 
in width, now remains. During the past week the 
work of transferring by hydraulic jacks the weight 
of the remaining part of the arch structure to the 
steel centering which is suspended from the overhead 
gantry girders has been successfully begun, and will 
be completed in about a month. When all is ready 
the keystones will be taken out, and the last strip 
of each arch removed, after which the centering will 
be lowered on to barges and the temporary steel 
trusses removed. The removal of the piers of the 
bridge will probably begin at the end of the year. 
The demolition of each pier and its foundations will 
be carried on inside a steel sheet pile cofferdam, 
and the materials will be loaded into barges by means 
of derrick cranes. The work is being carried out by 
Sir William Arrol and Co., Ltd., and the engineers 
appointed by the London County Council are Messrs. 
Rendel, Palmer, and Tritton, who are collaborating 
with the Council’s chief engineer. 


A Road Accident Analysis. 


THE Ministry of Transport issued last Thursday, 
August 8th, an analysis of fatal road accidents 
compiled from information supplied by chief con- 
stables throughout the country. The rt shows 
that out of some 850 pedestrians killed the fault lay 
with a pedestrian in 85-1 per cent. of the cases. 
Some 1500 accidents of all descriptions were analysed, 
and of these 30-4 per cent. occurred at road junctions 
or cross roads, while 61-2 per cent. occurred on 
straight roads or bends where visibility was good ; 
654 per cent. of the accidents occurred in built-up 
areas. An analysis of the time at which the accidents 
occurred reveals, as was shown in 1933, that the 
worst time is between 5 p.m. and 6 p.m., during which 
hour 11 per cent. of the accidents take place. The 
curve ranging from 4 a.m. to 5 p.m. has a generally 
ascending characteristic, and it drops steeply after 
7, with one further peak at 11 p.m. From 6 to 7 p.m. 
is the second worst hour, with 10-2 per cent. Great 
caution was used as to the figures given for the speeds 
of vehicles involved. These showed that in 33-4 per 
cent. of the cases the speed was between 10 and 
20 m.p.h., in 23-7 per cent. the figures were not avail- 
able, in 21-0 per cent. the speed was between 20 and 
30 m.p.h., while in 12-5 per cent. the speed was below 
10 m.p.h., so that in only 9-4 per cent. was the speed 
above the legal limit. Out of 310 cyclists killed, 
95 were below the age of twenty. Of these deaths, 
57-7 per cent. occurred in daylight. Of the 857 
pedestrians killed, 30-2 per cent. were under fifteen 
years old and 49-4 per cent. were fifty-five or over. 
Their movements immediately before the accident 


were :—Crosring the road, 62-9 per cent.; in the road 
not. crossing or working, 30-1 per cent., The most 
common causes of fatal accidents to children under 
fifteen were “running into roadway” in 77 cases 
and ‘‘ walking or running out from behind or in front 
of a vehicle which masked their movement” in 
67 cases. 


British Motor Vehicle Output. 


In ‘‘ The Motor Industry of Great Britain,’ the 
statistical summary for 1934 of the Society of Motor 
Manufacturers and Traders, the claim is made that 
the motor industry is now the most important in the 
country, being second only to the distributive trades 
as an employer of labour, and paying approximately 
one-eleventh of the national revenue. Actually, 
1} million people earn their livings in this industry, 
and the export value of its production has now 
reached the figure of 14} million pounds. In addition, 
in spite of fierce competition, it holds 94 per cent. of 
the home market. The reduction of what is generally 
known as the “ horse-power”’ tax from £1 to 1és. 
has resulted in a gain for the Treasury, as was to be 
expected, in that 60,000 more cars were in use in 
February last than would normally have been 
expected. In addition, the reduction of what is 
actually a “‘ tax on design ”’ and not a tax on perform- 
ance, has resulted in a prompt increase in the capacity 
of the engines fitted in popular-priced cars. This 
move, in addition to the benefit given to the Treasury, 
will enable our manufacturers at last to compete in 
Colonial and foreign markets against other nations 
whose designers are able to work unhampered. At 
present, the average horse-power of cars in the 
United Kingdom is 12, a figure which indicates that 
our products are not in conformity with the general 
practice in the world markets, and cannot therefore 
compete. The new conditions will at last enable our 
manufacturers to produce cars which will not be 
taxed excessively at home, and which will be able to 
compete fairly in the markets of countries where the 
condition of road surfaces and the provision of garage 
and replacement facilities are not so good as they are 
in this country. 


Naval Work on the Clyde. 


AFTER carrying out successful official trials, H.M.S. 
‘** Galatea,” a cruiser belonging to the 1932 British 
naval construction programme, has now been delivered 
to the Admiralty by her builders, Scott’s Shipbuilding 
and Engineering Company, Ltd., of Greenock. The 
ship is 481ft. in length and has a standard displace- 
ment of 5200 tons. At its full power the propelling 
machinery develops about 64,000 s.h.p., the corre- 
sponding speed of the vessel being 32} knots. The 
main armament consists of six 6in. guns. The 9000- 
ton cruiser H.M.S. “Glasgow,” the destroyers 
“‘ Hostile’ and ‘‘ Hotspur,” and the submarine 
“‘ Seawolf ”’ are at present being constructed at the 
company’s Greenock yard. On Thursday, August 
15th, there was launched from the Scotstoun Yard 
of Yarrow and Co., Ltd., the flotilla leader “‘ Gren- 
ville.” This new destroyer has a standard displace- 
ment of 1460 tons, with a length of 319ft. and a beam 
of 34ft. 6in., and will be the leader of the eight ““G”’ 
class destroyers of the 1933 Admiralty programme. 
The “Grenville”? is noteworthy as being the first 
British naval vessel to be equipped with the newest 
design of Yarrow patented side-fired water-tube 
boilers, which have already been installed in several 
foreign naval vessels and leading mereantile ships. 
An hour after the launch of the “Grenville” the 
keel of H.M.S. “‘ Protector ’’ was laid on the slipway 
vacated by the first-named ship. This vessel is a net 
layer and target towing ship, somewhat similar in 
design to H.M.S. “ Guardian,” built at Chatham 
Dockyard about two years ago. She will be one of 
the largest to be built at the Scotstoun Yard. 


Air Defence Exercises. 


Are defence exercises were undertaken in the 
Portsmouth-Southampton area between Monday and 
Friday, August 12th to 16th, by Territorial units who 
had been encamped in the vicinity. The exercises 
formed the culmination of their annual training 
scheme. The units operated fifty searchlights in all, 
together with sound locators, but comparatively few 
gun positions were manned and no firing took place. 
The Observer Corps, whose duty is to obtain the first 
information as to the presence of hostile aeroplanes 
in the area, co-operated in the exercise. No. 10 
Bombing Squadron, Royal Air Force, which is 
stationed at Amesbury, carried out raids during the 
successive nights. A ‘‘ black-out” was arranged in 
the. Portsmouth-Gosport area between 1] a.m. and 
3 a.m. on Wednesday, in which the public was asked 
to co-operate in order that the location of objectives 
in complete darkness could be practised. The exer- 
cises took place under the direction of Colonel C. R. 
Gillett, D.S.0., A.D.C., who commands the Fixed 
Defences Southern Command. The defence was in 
the main successful, as was shown by the number of 
attacking planes whose course was reported by the 
“spotters,” and plotted in the defence headquarters 
at Government House, Portsmouth. Some of the 
bombers, however, succeeded in breaking through and 
“bombing ” with Verey lights Southsea Castle, and, 





in the case of one plane, the Dockyard and Guildhall. 
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The Vaudreuil R 


Y RADE separation—the provision of over-pass or 
under-pass bridges in place of level crossings of 
highways over railway tracks—is a matter of major 
concern in railway engineering in both Canada and 
the United States of America. Even those who have 
not actually travelled in North America will appre- 
ciate Im some measure the necessity for and the 
magnitude of such undertakings, if only through 
familiarity with photographed scenes of railways and 
highways of the New World. The civil engineering 
work involved is complicated by unusual problems, 
the chief of which is the necessity for low first cost 
and maintenance charges, since the work, even if 
jointly paid for, brings no direct financial return, and 
so is in no sense self-supporting, and being far from 
self-liquidating. Another complication is the pre- 
ponderance of single-track railway routes, construc- 
tion operations being thus handicapped by the im- 
possibility of maintaining service on the second of 
two tracks. Climatic conditions constitute a further 
complicating factor, at least in Canada and the 
northerly parts of the United States of America, 
temperatures varying from as low as 40 deg. to 50 deg. 
Fah. below zero in winter to 100 deg. Fah. im the shade 
during hot summers, with heavy snowfalls and con- 
sequent ice formation to increase the difficulties of 
winter. operation and track maintenance. 

Despite all difficulties, the work goes on, and 
gradually the worst level crossings in city areas at 
least are being elimimated. Many notable structures 
bear testimony te the care and attention which has 
been devoted to the civil engineering work involved. 
It is no exaggeration to say that the bridge engineer- 
ing staff of Canadian National Railways has been in 
the forefront of recent progress in this special work. 
It has evolved and used successfully several structural 
types and special structural details which constitute 
such a definite departure from previously accepted 
orthodox practice that they are worthy of careful 
study. In reducing first costs, structural types of the 
highest efficiency have been introduced, continuity 
and structural fixity being positively employed in 
reducing beam sections to a minimum. The use of 
precast reinforced concrete slabs in a manner similar 
to the standard installation of steel plate web girders 
is an innovation which has greatly facilitated con- 
structional work on single-track routes. New track 
details constitute perhaps the most radical departure 
from previous practice, since rails are being secured 
directly to conerete bridge decks (with a thin oak 
strip only between steel and concrete) without any 
intermediate ballast or separate ties, and are proving 
entirely successful in operation. Finally, a degree of 
standardisation of bridge details has been introduced 
which constitutes in itself so logical an advance that 
its novelty is its strangest feature. 

Exemplifying many of these advances, a new 
remforced concrete rigid frame bridge at Vaudreuil, 
Province of Quebec, is a structure of unusual interest. 
With a clear span of 72ft. 6}in., the bridge is one of 
the largest rigid frame railway structures yet built, 
and it is distinguished by several other special features. 
Vaudreuil is a junction point on the main Montreal 
to Toronto and Chicago route of Canadian National 
Railways, probably the most important link on the 
whole C.N.R. system. It is about 26 miles west of 
Montreal, on the mainland just beyond the bridges 
from Ile Perrot, from which other bridges lead to the 
Island of Montreal. Just west of Vaudreuil Station 
the Petite Cote road crosses the tracks as a level 
crossing. This road was included as one section of 
the recently reconstructed Montreal to Ottawa high- 
way, and in view of its importance consideration of 
the railway crossing was essential. The requisite 
span and the desirability of doing without a centre pier, 
directed preliminary studies towards a steel girder 
design, but eventually, and following successful 
experience in Toronto and elsewhere, a rigid frame 
reinforced concrete bridge was decided upon and con- 
structed. Fimal estimates have shown that the 
bridge as ultimately designed was 40 per cent. cheaper 
than any other type which could have been used. 

The finished appearance of the bridge and impres- 
sions of construction operations can be seen in the 
photographs reproduced on page 170. In plan the 
bridge is on a skew of 57 deg. 30 min., giving a clear 
roadway width between abutments of 6lft. 2in., 
this resulting in the clear span already mentioned, 
72it. 64in. The two tracks are on a lL deg. curve, 
the Montreal and Toronto route being double-tracked 
throughout, and constituting with the remaining 
Canadian section of the route to Chicago the greatest 
uninterrupted length of double track in the Dominion. 
No modification in the elevation of the tracks was 
necessary for the bridge construction, the highway 
being depressed to obtain the required clearance of 
lift. 2in., thus necessitating special wing walls to the 
bridge. 

In the design of the bridge, Cooper’s E-60 loading 
was used, with an impact allowance of L?/(L+D), 
assuming the live load on each track to be spread 
over 13ft., the full width of each of the two separate 
slabs in which the bridge was constructed. The 





igid Frame Bridge. 


structure was naturally built under traffic, and for 
this and other reasons it was erected as two distinct 
units, one unit being constructed first and traffic 
then being diverted over this completed span while 
the other section was concreted. There is no con- 
nection whatsoever between the two units except for 
a strip of sheet lead placed horizontally continuously 
through the structure to serve as a waterproofing 
joint. Owing to the structure being on a skew, a 
heavy torsional stress had to be considered in the 
design. If constructed as one complete unit, it will 
easily be seen that two trains travelling in opposite 
directions would have had to be considered, the tor- 
sional stresses thus being doubled. Design methods 
followed generally accepted methods for rigid frames, 
the resulting structural section being as described 
below. Concrete with a compressive stress of at 
least 3000 Ib. per square inch was specified, assumed 
in design and obtained in construction, test figures 
varying between 3200 Ib. to 3950 lb. per square inch, 
some cylinders giving 2800 1b. at two days. It may 
be mentioned here that within a month of the com- 
pletion of the bridge, it was subjected to the most 
severe winter conditions ever recorded in the east 
of Canada, air temperature being repeatedly under 
45 deg. Fah. below zero (77 deg. of frost) for as long 
as five days at a stretch. The structure withstood 
these extreme conditions perfectly. 

The bridge is founded on Quebec blue clay, which 


inch, no spliced or welded joints being allowed, and 
all bars being rolled to the full specified length. The 
placing of the steel was naturally carefully checked 
and supervised. 

In cross section the bridge provided for two standard 
tracks at 13ft. centres, together with two 4ft. rein- 
forced concrete slab walkways supported on canti- 
lever brackets, the outer edge of each being provided 
with an ornamental iron railing. The overall width 
of the bridge is 35ft. The rails are laid directly on 
oak cushion strips which rest in grooves 5}in: wide 
by }in. deep, set in a filler layer of concrete placed 
directly on the main bridge slab. The only reason for 
the provision of this filler layer was to facilitate the 
proper setting of the rails and to obtain the correct 
super-elevation of the track. It is reinforced with 
electrically welded reinféreing niesh near the upper 
surface. 

Bach rail is given a 1 in 40 cant by means of the 
oak strips. No water-proofing was applied to the 
deck slab, reliance being placed on the drainage 
provided by the down gradient and on the density of 
the concrete utilised. 

Construction operations were very carefully 
planned. To permit the carrying out of excavation 
for the entire structure at once, and similarly the 
speedy completion of all pile driving, the two tracks 
were first supported on a temporary tinibeér pile 
trestle. With this in place, the southern track was 
taken up, wooden forniwork erected for that part 
of the bridge, and in due course the one frame unit 
was concreted. After allowing only eighteen days 
for curing, all traffic was then diverted on to this new 
span and the other part of the bridge completed. 
After each frame had been concreted, the back faces 
of the abutments (or “ legs ” of the frame) were given 
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Creosoted Piles 


OUTLINE AND DIMENSIONS OF RIGID FRAME 


when dry has a good bearing capacity, but is treacher- 
ous when wet. Creosoted timber piles were therefore 
used to support the structure (seventy-seven under 
each footing), but they were utilised in a novel 
manner. Driven vertically, the tops were cut off 
to a plane inclined normally to the resultant of all 
stresses from the structure. To ensure constant and 
even support of the piles by the ground, and of the 
structure by the piles, a 2ft. layer of crushed stone 
was next placed all around the pile heads, extending 
12in. below the tops, this pocket being specially 
excavated, and 12in. above being thoroughly tamped 
into position. The concrete footings were then 
deposited on top of this crushed stone. They are 
irregularly shaped masses of concrete, reinforced at 
the bottom with old 56lb. rails transversely con- 
nected by l}in. square hooked bars longitudinally. 
The special feature of the footings is that although the 
keyed jomts between them and the frame are on a 
horizontal plane, the base of each footing is inclined, 
parallel to the tops of the piles, to produce a normal 
transfer of the resultant load. The wing walls are of 
mass concrete design, supported on creosoted timber 
piles, having no rigid connection with the rigid 
frame. To prevent the formation of any bond between 
the frame and the wing walls, strips of single-ply 
roofing paper were laid up in the joints when the walls 
were concreted. As in the case of the “legs” of the 
frame, the wing walls are provided with weep holes 
near the road. level, and were waterproofed by the 
application of two coats of asphalt emulsion on their 
back faces. 

An outline of the frames used is shown clearly in 
the drawing reproduced above. Connection is 
made with the footing slabs through a key joint and 
U-shaped reinforcing rods, lin. square and 21ft. lin. 
long, placed at a spacing of 8in. The top of the frames 
is flat, on a fall of 1-1 per cent. in accord with the 
prevailing gradient of the track, variation in slab 
thickness being obtained through the graceful curve 
of the underside, and reaching a minimum of 3ft. 9in. 
at the centre. The reinforcing steel is not unusually 
heavy, averaging about 139lb. per cubie yard of 
concrete, the totals being 96,1441b. and 12,894 lb. 
in the frame and footings respectively. All reinforc- 
ing steel is of square deformed bars, having @ mini- 
mum ultimate tensile strength of 80,000 Ib. per square 


two coats of asphalt emulsion for waterproofing, and 
rock backfill was placed for a distance out of from 
15ft. to 20ft. to minimise earth pressures against the 
frames} 6in. transverse open drain pipes had pre- 
viously been set in position near the ground level, 
leading to the weep holes already mentioned. No 
special construction plant was used, with the excep: 
tion of vibrators for the placement of the concrete, 
maximum density and uniformity being thus ensured. 
This constructive application of vibration is gradually 
attaining the position of standard practice in all 
first-class concrete work undertaken in North 
America. 

Although admittedly experimental in conception, 
the Vaudreuil bridge has proved an unqualified 
success from every point of view. Pleasing in appear- 
ance, economical in first cost, low in maintenance 
charges and relatively easy to construct, the rigid 
frame reinforced concrete type of bridge is regarded 
by Canadian National Railway engineers as providing 
an essentially satisfactory solution to many gradient 
separation problems. The attainment of specified 
clearances with a minimum of excavation and grad- 
ing, through the small depth of slab required at mid- 
span is naturally the critical factor in the unusual 
overall economy achieved with such designs. The 
unorthodox track design is a contributory factor in 
reducing the overall clearance—+.e., between rail 
level and roadway level—and it has also proved 
entirely satisfactory, running over the bridge being 
singularly smooth, and vibration of the structure 
being surprisingly small. Similar designs have now 
been in use for over six years, and all doubts originally 
expressed have been definitely dispelled. The im- 
portance of the saving in clearance thus obtained may 
be exemplified by mention of one case of gradient 
separation in which every inch saved meant a saving 
of £20,000. The reduction of 15in. possible with this 
type of bridge track could therefore have resulted 
in @ saving of £300,000. 

The unusual development of track fixture has been 
applied on several other typesof C.N.R. bridge designs, 
one of which calls for mention in conclusion, since 
although the Vaudreuil bridge presents many of the 
special features mentioned at the outset, its situation 
on a double track route obviated special considera- 
tions of single track construction work. For spans 
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of less than 60ft., simple reinforced concrete precast 
beams are now being used in the Central Region of 
Canadian National Railways. For spans between 
60ft. and 96ft., similar precast units are used, but 
continuous instead of simple beams are used, and 
are designed for support on two abutments and a 
centre pier—all of which can be constructed without 
interruption of traffic. These precast units are easily 
handled by two locomotive cranes, one such con- 
tinuous beam slab having been set in place in 20 min. 
between trains. In the case of the longer spans, 
separate slabs are constructed for each rail. The form- 
work and reinforcing for the slabs are set up at a 
site as near to the bridge as is convenient, and the 
concrete of the slabs there placed, piers and abutments 
being meanwhile prepared while traffic is handled 


over a temporary timber trestle but without inter- 
ruption. When the slabs are adequately cured, 
they are moved by two locomotive cranes to a site 
adjacent to the final position, preferably resting on 
falsework immediately alongside of the finished 
bridge bearings. When the track is free the temporary 
structure is removed, the slabs set in place, and the 
permanent track quickly laid. One such imstallation, 
through careful timing, was completed in 2 h. 10 min. 

The work described is being carried out in the 
Central Region of the Canadian National Railway 
system, of which Mr. C. B, Brown is chief engineer. 
Mr. Charles P. Disney, bridge engineer for the Central 
Region, is directly responsible, and to him indebted- 
ness is gratefully expressed for much of the foregoing 
information and illustrations. 











Distribution of Concentrated Loads in 


Reinforced C 


By C. V. 
THE problem occasionally arises in practice as to 

how far in a lateral direction a concentrated load 
applied to a reinforced concrete beam or slab may 
reasonably be assumed to be effectively dispersed or 
distributed through the beam or slab. The question 
is one to which few authorities appear to have given 
consideration in detail, and even then to disagree to a 
wide extent, and there is, apparently, no published 
data bearing directly upon the problem which could 
be satisfactorily adopted. 

It is generally accepted that, in plain conerete, a 
concentrated load may be assumed to be dispersed 
through the depth of the concrete at an angle of 
45 deg. from all sides of the load, as illustrated in 
Fig. 1, which shows a point load and a concentrated 
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Dispersion Lines 
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oncrete Slabs. 
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the major portion of the internal stresses produced 
below the neutral axis by the load in a horizontal or 
lateral direction towards the supports of the beam or 
slab, being assisted therein by the concrete below the 
neutral axis to the extent of the ultimate tensile 
strength of the conerete. Above the neutral axis 
the induced lateral forces are resisted by the concrete 
in compression. 

So long as the maximum unit tensile stress below 
the neutral axis is within the ultimate tensile stress 
of the concrete, the total tension arising from flexure 
may be assumed to be distributed over the total cross- 
sectional area of the beam below the neutral axis, 
both the steel and concrete areas carrying their quota 
of such stress. Under such conditions deflection of 
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cated by v and w in Fig. 3, and the invisible planes of 
rupture may be assumed as lying along these lines. 
Thus the triangular portion of the concrete marked x 
may be conceived to be a means of transmission of the 
major portion of the load direct to the steel reinforce- 
ment, which, in turn, becomes analogous to the tie 
bar of a truss resisting this downward thrust by ten- 


sion along its horizontal axis. The reinforcement is 
anchored against this induced tension at each side 
of the triangular load section x by the adhesion of its 
buried length to the surrounding concrete on each 
side of the planes of rupture. 

In accordance with the permissible working stresses 
laid down in the new code for reinforced concrete, the 
designed working stress for steel tensile reinforcement 
is 18,000 lb. per square inch of cross-sectional area 
and the working bond stress between steel and con- 
erete is 100 lb. per square inch of buried peripheral 
area of the steel for the common 1: 2: 4 mixture of 
ordinary grade concrete. In order to develop the full 
permissible tensile working stress in the “ free” 
portion of steel, represented by the length y in Fig. 3, 
the anchorage of the steel at each side of y must be at 
least sufficient to resist the tension developed in the 
steel. In other words, the length of rod buried in the 
concrete at each side of y must be such as effectively 
to resist the tendency of the rod to “slip” in the 
concrete produced by the tension in the rod by means 
of the adhesion of the steel to the concrete, which 
adhesion stress must be within the permissible working 
bond stress of 100 Ib. per square inch of buried rod 
surface. 

For all-round rods it follows that (cross-sectional 
area of steel x permissible tensile stress) must equal 
(circumferential area of steel x permissible bond 
stress), which gives us /=} (t/s) D, where 

t=permissible tensile stress in steel= 18,000 Ib. per 

square inch, 
S=permissible bond stress of concrete = 100 lb. per 
square inch, 
D =diameter of steel rod, 
l=buried length of rod. 
Therefore 





l=45 diameters of rod. 
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load over a definite area such as may be applied by a 
wheel tire or other means. The majority of engineers 
and designers apply this 45-deg. dispersion to the case 
of reinforced beams and slabs also, although such a 
course must obviously be erroneous, as it entirely 
ignores the effect produced by the stressing of the 
reinforcement. The writer has known a reputable 
firm of designers which held that the dispersion of a 
concentrated load through a thick reinforced slab 
was directly vertical, coincident with the edges of the 
load, and having no lateral dispersal whatsoever. 
These facts serve to illustrate the divergence of 
opinion to be met at present, a divergence caused 
obviously by a lack of proper investigation of the 
problem. 

For some time past the writer has maintained the 
theory that the actual lateral dispersion of load con- 
centration through reinforced concrete members is 
very much wider than the limits defined by the 
45-deg. dispersion angles, and a- study of actual 
° iments in testing such members has tended to 
confirm this theory. Accepting the general assump- 
tion that a 45-deg. dispersion angle exists in plain 
concrete, it is also accepted that a concentrated 
loading at the surface of a reinforced beam or slab 
will tend to take this same form of dispersion through 
the concrete until it reaches the reinforcement. At 
this plane the dispersed loading imposes a stress upon 
the reinforcing rods, inducing tensile forces in the 
steel in the direction of its longitudinal axis, and in 
this manner the internal forces produced by the load 
are changed from a downward to a directly horizontal 
path on each side of the base of the pyramidal dis- 
persion area as indicated in Fig. 2. The tensile 








Showing Zero or Negligible Deflection 


the beam will be negligible. When the loading is of 
such magnitude as to produce a tensile stress below the 
neutral axis in excess of the ultimate tensile resistance 
of the concrete, the concrete must be presumed to 
have failed in tension and the steel reinforcement 
alone resists the tensile stress produced immediately 
under the load. This condition is applicable to all 
beams or slabs when loaded up to their designed 
loading. Until the concrete below the neutral axis 
has thus failed in tension, and so ceased to exert its 
quota of resistance to the internal tensile stress, the 
steel, obviously, cannot be stressed to anything 
approaching its allowable working stress. It must 
consequently be assumed that under all conditions in 
which @ reinforced concrete beam or slab in flexure is 
carrying the load for which it has been designed, 
definite cohesion between the particles of concrete 
below the neutral axis has been destroyed in one or 
more planes, thus allowing the reinforcement to take 
up its designed tensile load. When such destruction 
of the concrete in cohesion has taken place, deflection 
of the beam or'slab may become apparent. 

Such rupture of the concrete below the neutral 
axis, though present, may be in no way apparent and 
is nowise detrimental to the beam or slab unless the 
loading is increased appreciably above that for which 
the beam or slab has been designed, in which case the 
deflection set up may open up the planes of rupture, 
transforming them into visible cracks. These invisible 
planes of rupture do not affect the downward load 
dispersion through the concrete, as the two internal 
forcés produced by the load, namely, lateral and 
vertical forces of equal intensity, result in diagonal 








FIG. 4 


Thus it is seen that the tensile stress produced in 
the steel by the load must extend horizontally along 
the axis of the steel for a length equal to 45 diameters 
of the rod on each side of the “free” length y to 
secure static equilibrium. Hence, in case of a point 
load, there is present a definite distribution of that 
load horizontally through the beam or slab for a 
distance equal to 


Z=2 d+90 diameters of rod, 


and for a partially distributed load such as imposed 
by a wheel tire 


Z=2 d+a+90 diameters of rod, 


where a equals the width of load contact. 

In a beam or slab subjected to its designed loading 
the invisible planes of rupture v and w previously 
referred to are held in close contact by the tension 
developed in the “ free’ portion of the steel rein- 
forcement and cannot open up into visible cracks 
unless the load is increased sufficiently to produce 
tensile stress in the steel of such magnitude as to 
cause strain or elongation in the “ free *’ length y or, 
alternatively, to produce “ slip ’’ of the buried length 
of rod at either side of the length y. It follows, 
therefore, that so long as the concrete in compression 
by flexure above the neutral axis is not overstressed, 
causing ‘‘ creep ” or crushing of the concrete in this 
region, and the tensile stress in the steel below the 
neutral axis remains below the elastic limit of the 
steel, and also that the anchorage lengths of the steel 
at each side of y effectively counter tendency to 
slipping, the deflection in that portion of the beam or 





forces across the depth of the beam at 45 deg., which 





reinforcement below the neutral axis thus carries 





are coincident with the load dispersion lines, as indi- 





slab represented by the length Z will be negligible. 
Appreciable deflection will be present only between 
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the iength Z and the supports as indicated to exag- 
geration in Fig. 4. 

Numerous experiments involving testing to destruc- 
tion which have been carried out and fully described 
by many authorities tend to confirm the above 
statement, inasmuch as diagonal cracks have been 
found to develop first towerds the ends of the beam in 
the region of the supports, proving that during 
gradually increased loadings deflection must be 
present within these regions and to a greater extent 
than in that portion immediately below the applied 
load. In the case of a point load the shear stress is 
constant in magnitude throughout the beam between 
the load and the supports, so that were the cracks 
developed by shear alone they should appear simul- 
taneously along the whole supported span. 

A plain concrete beam or slab under similar loading 
fails in tension at the point of load application as a 
result of the flexural stress below the neutral axis 
being in excess of the tensile resistance of the concrete 
and the absence of reinforcement to carry such stress 
beyond the point of load application. Hence it is 
proved that the inclusion of tensile steel in a beam 
definitely assists in carrying the load to the supports 
and that the load is not transmitted to the supports 
by shear resistance of the beam alone—a theory con- 
trary to that held by many authorities at present. 
That there is a definitely calculable length of zero or 
negligibly deflected portion of the beam under con- 


centrated loadings has also been found by observations 
made on actual structures where careful readings have 
been taken. When no deflection is apparent under 
such conditions it is shown that the load must be 
dispersed evenly over a certain length which is equiva- 
lent to the distance Z, as described above. 

Several more or less empirical formule bearing on 
the question have been evolved, the most generally 
known being the following :— 


American : S=0-67 (L—B)+A; 

E. A. Scott : S=0-25L+A; 

E. O. Williams : S=0-67 L+ 6” (max. 7’ 0”), 
in which 

S=width of slab assumed to carry load, 

L=span of slab, 


A=length of load contact area, 
B=width of load contact area. 


A comparative study of these formule will serve to 
illustrate the writer’s contention that considerable 
doubt must remain in the mind of the designer as to 
their efficacy as applied to all cases, whereas the 
reasonings governing the author’s theory, being 
based upon root principles, may be effectively applied 
to all structures as the theory takes into account all 
the variables of slab thickness, steel and concrete 
working stresses, size of rods employed, and all other 





features embodied in the design of the structure. 
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(Continued from page 138, August 9th.) 


A TRIUMPH FOR Rartway ENGINEERS. 


NN our last article we showed that by the end of the 
year 1932 the gross receipts of the four companies 
had fallen to 78-24 per cent. of the 1929 figure. To 
correspond with that decrease the expenditure on 
railway working had been brought down to 84-72 per 
cent. of the 1929 expenditure. In maintenance of 
rolling stock the reduction was the more marked, as 
the 1932 figure was 71-70 per cent. of the correspond- 
ing figure for 1929. Maintenance of way and works 
did not produce the same proportion ; the percentage 
of 1929 was 84-32 in 1932, but was 78-18 in 1933, 
and the better business of 1934 only took it up to 
80-73, which corresponded with the total expenditure 
in that year at 86-50 per cent. of its 1929 figure, 
and with the gross receipts at 81-31 per cent. of the 
1929 results. 

It is only natural, in searching where and how these 
economies have been effected, to study the London, 
Midland and Scottish and the London and North- 
Eastern in particular, as those companies between 
them took last year £104 millions out of the £150 
millions gross receipts of the four main line com- 
panies, and they spent £88 millions out of the £124} 
millions expenditure on railway working. Those 
figures, by the way, compared with £130} millions of 
the £184 millions receipts in 1929, and with £102} 
millions expenditure out of a total of £144} millions. 

It is only natural, too—and here we come to the 
main purpose of the present article—that THE 
ENGINEER should study here in particular what the 
civil engineer and the mechanical engineer have con- 
tributed towards the achievement of these remarkable 
results. Each of the two companies has, it will be 
seen, broadly achieved its object by a different 
course. The London, Midland and Scottish has pro- 
ceeded by research and rationalisation ; the London 
and North-Eastern has developed more the use of 
improved equipment and the substitution of mecha- 
nical appliances for the human agent. 


NUMBER OF LOCOMOTIVES. 


There is one feature though that calls for con- 
sideration in relation to all four main line companies— 
the number of types of locomotives. From a table 
which we give on the opposite page, it will be seen 
that in ten years the number of tender engines has 
been reduced from 14,415 to 12,341, a decrease of 
2074 or 14-39 per cent., whilst the 9523 tank engines 
have been brought down to 7995, a reduction of 
1528, or 16-05 per cent. With the addition of such 
special engines as the Garratt locomotive and the 
all-electric and the oil-electric, the total number of 
locomotives at the end of 1934 was 20,392, as com- 
pared with 23,952, a reduction of 3560, or 14-86 per 
cent. On this point Sir Josiah Stamp said at the 
L.M.S. meeting on March Ist, 1935, that since group- 
ing became effective at the beginning of 1923, the 
number of that company’s locomotives had been 
reduced from 10,316 to under 8000, a reduction of 
over 22 per cent., whilst the number of types had 
been brought down from 393 to 206. Speaking at 
the L.M.S. meeting on February 26th, 1932, Sir 
Josiah expressed the anticipation that eventually 
the number of types might reach the low figure of 20. 

The table further shows that there has been a 
considerably greater reduction in thenumber of engines 
on the L.M.S. than on the other main lines. That, 
we hasten to say, does not bring any discredit on 





the latter companies, as possibly the L.M.S. had, 
after grouping, a greater field upon which to labour 
for improvement. It may be noted though that as 
comparatively long ago as that company’s annual 
meeting on February 27th, 1931, it was said that 
there were 481 fewer locomotives in 1930 than in 
1929, which result, it was claimed, was due to progress 
in reorganisation in the shops reducing the period 
during which engines were in the works for repairs, 
and so increasing the number of locomotives available 
for traffic and eliminating obsolete types. 


PROGRESSIVE REPAIRS ON THE L.M.S.R. 


A system of progressive repairs was introduced on 
to the L.M.S. as a consequence of investigations that 
began in 1926 as to the cost of maintenance, not only 
of each locomotive but of the principal parts of each, 
together with the performance and ccal consumption. 
The result, Sir Josiah told the meeting of February 
26th, 1932, was that the company was in possession 
of comparative data under each head of locomotive 
performance and cost, which had already become an 
invaluable guide to their repair and renewal policy 
and question of design. 

In a paper on “ Rationalisation on the L.M.S.R.,” 
that Mr. E. J. H. Lemon, vice-president of that com- 
pany, read before the Congress of the Institute of 
Transport at Buxton on June Ist, 1932, that gentle- 
man said that a notable instance of the advance 
that had been made in that direction was in repairs 
to boilers. In 1928 it took twenty-eight days to carry 
out a repair to a boiler which was then being done in 
eleven. That had enabled the stock of boilers to be 
reduced. Sir Harold Hartley, speaking on the same 
occasion on Scientific Research on the L.M.S.R., 
said that the major repair which determined the 
shopping of locomotives was the fire-box. There 
were two methods of attacking that problem. Greater 
accuracy had been attained in the manufacture of the 
stays and in the tapping of the stay-holes, i 
better fitting of the stays. The size and shape of the 
stay heads had been studied and experiments made 
with stays and plates of different materials. The 
period in service could be prolonged by the preven- 
tion of scale formation and of the accumulation of 
dirt in the boiler. To achieve that, improvements 
had been made in the facilities for washing-out 
boilers. What was of still greater importance, steps 
were being taken to ensure the boilers being supplied 
with softened water. If the period between the 
shopping of locomotives could be extended by 10 per 
cent., a reduction in the annual repair cost to loco- 
motives of about £150,000 would be effected, in 
addition to saving £6000 in interest costs. 

The above results allowed Sir Josiah Stamp to 
report to the L.M.S. meeting on February 23rd, 1934, 
that during the eleven years since amalgamation the 
number of locomotives had been reduced by 20 per 
cent., the total weight. by 11 per cent., and the total 
tractive power by 9 per cent. .Despite the two latter 
facts, the average unit had increased by 114 per cent. 
in weight and 14} per cent. in tractive power. That 
had been made possible by closer relationship of 
design to locomotive tasks; greater availability for 
service, due to curtailment of time in shops awaiting 
and under repair, which was.formerly about 54 weeks 
and was then under a week ; gradually extending the 
mileage done between general repairs by no less than 
80 per cent.; increased miles and hours per loco- 


o 





motive day, which were 6 per cent. better in 
1933 than in 1932, the best performance yet attained. 
As examples of the last, it should be noted that in 
October, 1930, the ‘“‘ Royal Scot’ class began to 
make a double trip between London and Carlisle 
and between Liverpool, Manchester, and Euston in 
the twenty-four hours. That achievement is now, 
however, beaten by the ‘“‘ Princess Royal ’’ and the 
“‘ Princess Elizabeth,” which alternately work the 
10 a.m. from Euston and the 10 a.m. from Glasgow 
throughout—a distance of 401 miles and the longest 
continuous run in this country—without change or 
assistance. When the “ Royal Scot ’’ class was the 
best available three locomotives were required, 4.e., 
one additional for the Carlisle-Glasgow length. 

A very wise step was taken by the L.M.S. and 
L.N.E. companies—possibly also by the Great 
Western—when the trade depression became acute. 
On the former line 430 locomotives, all in good service- 
able condition, were on December 31st, 1930, in 
reserve for use as and when required ; twelve months 
later the number was 784. The London and North- 
Eastern similarly had 430 engines tallowed down and 
put aside. Whilst thus out of service they needed no 
maintenance or other service and the step taken was 
the surest economy. 


Up-T0-DATE EQUIPMENT ON THE L.N.E.R. 


Turning to the L.N.E.R. in particular, the Review 
of the Company’s Business during the year 1930, a 
document which accompanies the annual report and 
covers most of the detail given in the other com- 
panies’ chairmen’s speeches, may be quoted as saying 
that there was a marked advance in the equipment 
of the locomotive works with the most up-to-date 
machinery ; the first cost was high, but a good 
return was obtained. There was no department, it 
was remarked, in which it was more important to 
have the utmost efficiency than in the building and 
repairing works for locomotives, carriages, and 
wagons. The great reduction which the company’s 
officers had been able recently to make in the period 
the engines had been out of use for repairs had 
enabled them to reduce the number of locomotives by 
108 during the previous two years. The corresponding 
document for 1932 said that the replacement of 
obsolete by the newest machinery and the reorganisa- 
tion of the working in the shops had yielded a most 
satisfactory return upon the expenditure incurred. 
Engines, which used to occupy months in the repair 
shops, were being turned out in as many weeks and 
the building of carriages and wagons upon a pro- 
gressive system had very greatly reduced the expendi- 
ture required on new construction. 


Tue Lay-ovut or Locomotive Depots. 


In our annual articles on, British railways during 
the preceding years, which appeared in THE ENGINEER 
for January 19th, 1934, and January 18th, 1935, 
respectively, we mentioned eleven locomotive depéts 
on the London, Midland and Scottish Railway where 
the lay-out was being improved, and mechanical coal- 
ing equipment and ash disposal plants were being 
installed. We remarked that those works were part 
of a programme for the modernisation of running 
sheds, which would permit of a much quicker turn- 
round of the locomotives at the sheds and their conse- 
quent increased employment in traffic. This improve- 
ment of engine shed accommodation was mentioned 
by Sir Josiah Stamp at the L.M.S. meeting of Feb- 
ruary 23rd, 1934, wherein he said that the original 
accommodation had a rigidity in its framework for 
engine-working which was difficult to escape or re- 
make without great expense. 

Twelve months later—on March Ist, 1935—Sir 
Josiah said, on locomotive operating efficiency 
generally :— 

“The average mileage obtained from the loco- 
motives in use—a most important figure, owing to its 
reflection of the interest and maintenance cost of 
providing locomotives—has shown a progressive 
increase in each recent year, amounting in the last 
five years to 16 per cent. The 1934 figure of 110} 
miles per locomotive per day is a marked achievement, 
made possible only by the combination of design, 
maintenance efficiency, shed working, and locomotive 
diagramming. It is one thing to improve the mobile 
unit of stock as it is renewed, but it is quite another 
thing to alter the almost fixed lay-out of railway 
organisation, suited to its original needs and evolved 
in the last 100 years. 

“The most recent contribution to operating 
economy is, therefore, one of the heaviest costs of the 
railway, for it is no less than a sn iirigge a gre: 
gramme of running shed rearrangements, including 
mechanisation of coaling and ash disposal plants, and 
improved lay-out of the shed yards and the concentra- 
tion on a main shed in each area of the examination 
and running repair work of all the locomotives 
allotted to it, utilising the secondary sheds in the 
area for what can best be described as garage purposes 
only. This has permitted a roster of the concen- 
trated examination and repair staff at the main shed 
in each case and their allocation to specific work for 
the whole, on the lines earlier adopted in the work- 
shops and has had a marked effect on the continuity 
of the work and thus on the waste time of the stock,” 

This central control of locomotive repairs was 
described by Mr. Lemon at Buxton, in June, 1932, on 
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THE NUMBER OF LOCOMOTIVES ON BRITISH RAILWAYS 


Statistical Return II (A), in the annual reports 
that the secretaries of the various British railways 
are good enough to send us, shows, under the different 
wheel types, the number of tender and tank engines 
they own. Under an Order, dated December 27th, 
1928, of the Ministry of Transport, the total empty 
weight in tons for each wheel arrangement is now 
added. From this return the accompanying table 
of the number of engines owned by the four main 
line companies on December 3lst, 1934, has been 
prepared. To this we have added the corresponding 
figures for 1924—ten years ago—and the increases 





or decreases under each wheel arrangement for each 
company, with totals for the four companies. There 
are no corresponding figures of the weights, as that 
information was not given until the annual reports 
for 1928. The 1924 details have been reproduced 
from a table which appeared in THE ENGINEER of 
July 17th, 1925. There were no comparative figures 
then, as grouping was not effective until January Ist, 
1923. In Tue ENGrveeEr for June 8th, 1923, there 
was a table of the locomotives owned by the 
various companies in the last pre-grouping year of 





1922. 


There are many items in the present table to which 
we might draw attention, but think it better for 
our readers to study the figures themselves. For 
some of the increases and decreases we could suggest 
explanations; for others we cannot readily do so. 
We therefore offer the table without comment, 
beyond drawing attention to the decrease of 14-39 
per cent. in the number of tender engines and of 
16-05 per cent. in the tank engines ; reductions that 
undoubtedly have been brought about by the 
standardisation possible by the former thirteen main 
line companies having been reduced to four. 

































































TENDER ENGINES. 
London, Midland and Scottish. London and North-Eastern. Great Western. | Southern. Totals for main line companies. 
ie } " aa pene | J v. } 
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the occasion mentioned above. The description is, | locomotive depéts on labour-saving lines. Here we | paratively small, a saving of £25,000 a year was being 


however, too lengthy for reproduction here. 

Testimony as to the economies effected in the loco- 
motive dep6t yards was borne by Mr. R. J. M. Inglis, 
of the London and North-Eastern Railway, in his 
paper ‘The Engineer in Transport,” read at the 
Institute of Transport on December 18th, 1933. That 
gentleman there said that the preparatory work of 
cleaning, oiling, raking-out ashpans, coaling, sanding, 
water, and, when required, washing-out boilers, took 
up unproductive time and great and successful efforts 
had been made to reduce that toa minimum. By the 
installation of coaling plant, with electrically operated 
feeders and recorders, the time taken to coal a loco- 
motive had been reduced from twenty minutes to 
three minutes. Sand was fed from driers to overhead 
bins by compressed air and thence to the engine sand- 
box. Washing-out boilers by hot water had reduced 
the whole, of the unproductive time absorbed in 
cooling-off when that operation was done by cold 
water, and under the new arrangement a boiler could 
be washed out and the engine made ready for the road 
in four hours, as against the twelve to sixteen hours 
previously occupied. The cleaning of engine fires and 
the disposal of the ash was yet another direction in 
which time was saved. 

At this stage we would remark that in THE ENaI- 
NEER of March 16th, 1928, there was a description of 
some coaling plants that had recently been fixed on 
the Southern Railway. In its opening sentences we 
observed :— 

“ . , . really only half the story can be told, for 





much remains to be done in the way of organising our 





are merely concerned with the provision of coal 
supplies, but an engine also requires water, sand, and 
other stores, and it would seem that a development of 
the idea of mechanical coaling might well include a 
progressive system of supplying the locomotive until 
it was ready for the road again, without there being 
any necessity for shunting back and forth, with a 
corresponding loss of time.” 

When the above article was prepared the Southern 
Company’s reconstructed locomotive depdt at 
Exmouth Junction had not made sufficient progress to 
be included in our review. Had the circumstances 
been otherwise we might have said that at that place 
the facilities we were recommending had been pro- 
vided, as the yard is so laid out as to have the various 
tasks taken in sequence. When an engine returns to 
the shed after the completion of its day’s work it 
proceeds to one or other of the ashpits. The fire is 
there cleaned and the ashpan attended to, whilst 
concurrently the tender is filled. The engine after- 
wards proceeds to the mechanical coaling plant 
and then, having received its coal supply, it goes 
to the table to be turned and there also has the 
sand-boxes refilled. Afterwards it proceeds to the 
shed. 

After this interruption it remains to be added that 
Mr. Inglis concluded his remarks on locomotive 
depéts by saying that their lay-out now permits of 
engine duties being carried out in a minimum of time 
and without unnecessary shunting. The whole of the 
work is taken in sequence. At twenty depéts—we 





presume on the L.N.E.R.—half of which are com- 





obtained and it was safe to say that, overall, hundreds 
of thousands of pounds per annum were being saved 
by those measures. The L.N.E.R. Review of the 
company’s business for 1932 gives, by the way, the 
saving produced by twenty-three coaling plants as 
over 25 per cent. of their cost. 


WatTER SOFTENING PLANT. 


The installation of water softening plants has led 
to an unexpectedly longer life of locomotive boilers. 
The L.N.E.R. Review for 1930 contained the interest- 
ing information that the life of a locomotive boiler in 
Scotland was about twice as long as that of one in 
England, on account of the good water supply. There 
seemed good reason to believe that important savings * 
could be obtained by the adequate provision of water 
softening plants; the fullest efficiency could not be 
secured as long as the company had to use supplies of 
unsatisfactory water. Progress in this direction was 
reported in 1932, when it was remarked that there 
appeared to be no little scope for reduction of 
expenditure, mainly by securing a much longer period 
between necessary boiler repairs. 

At the L.M.S. meeting on February 27th, 1931, Sir 
Josiah Stamp intimated that a committee had been 
appointed to consider certain questions connected 
with locomotive fuel and water. A year later that 
gentleman announced that it had been decided to 
install twenty-eight water softening plants between 
London and Carlisle. 

The improvement in the upkeep of locomotives 
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generally is revealed in the following figures taken | overhauled in the light of present-day conditions and 


from the Railway Returns :— 


requirements. The economies which have been 





Year 


1930. 





Number of heavy repairs to locomotives 
Number of light repairs to locomotives 
Engine miles per weekday per engine. . 
Pounds of coal consumed perengine mile .. .. 
Pints of lubricating oil used per 100 engine miles 





1929. | 1931. | 1932. | 1933. 
8832 8146 7563 7171 6842 
8343 | 8402 7170 6861 6284 

99-99 | 99-86 101-71 102-97 106-35 
54-02 53-19 53-12 52-41 52-41 
6-63 6-50 6-41 6-27 6-19 








MAINTENANCE OF CARRIAGES. 


Carriages and wagons receive attention under 
systems of progressive repairs, by which their passage 
through the shops has been greatly expedited. A 
matter in relation to carriages that may be men- 
tioned is the provision by the L.N.E. and Southern 
companies of carriage washing plants. These permit 
of a considerable increase in the number of carriages 
washed daily. Their introduction on to the Southern 
was the subject of a paragraph in that company’s 
annual report for 1934. 

The cleaning of railway carriages was also referred 
to by Sir Harold Hartley at the Buxton Congress in 
June, 1932, mentioned above. He said that one of the 
main factors determining the need for major repairs 
to carriages was the condition of the paint. After a 
careful examination of the painting methods and 
materials it was decided that improvements in clean- 
ing the paint offered the most promising field for 
development. A cleaning composition was later 
evolved and was put into extensive operation. The 
number of coats of paint had been reduced from 
seventeen to eleven and the time required for painting 
by 30 per cent. By increasing, by 10 per cent., the 
length of the intervals between shoppings £72,000 a 
year would be saved. 

That the situation generally as to the maintenance 
of carriages on all British railways has greatly 
improved is indicated by the fact that the Railway 
Returns show a gradual fall, year by year, in the 
number of carriages under or awaiting repair on 
December 3lst. From 1929 to 1933 inclusive the 
totals were 3635, 3382, 2844, 2430, and 2416 respec- 
tively ; the corresponding figure for the year 1925 
was 4405 and for 1926 it was 4499. 


THE Civin ENGINEER’S DEPARTMENT. 


We have already drawn attention to the fact that 
whilst the maintenance of rolling stock was reduced, 
by 1932, to 71-70 per cent. of the 1929 figures, the 
maintenance of way and works was brought down to 
only 84-32 per cent. of the total for the latter year. 
That difference in the results cannot readily be 
explained. We can, however, suggest some reasons, 
but before doing so we would have it remembered 
that the one was £268 millions in 1929 and the other 
was the considerably lower figure of £22 millions. 
Moreover, by 1934 the way and works maintenance 
of £22 millions was reduced by £4-3 millions, with 
the £26-8 millions for roiling stock reduced by only 
£4-1 millions. 

Probably the main reason why there was greater 
savings in rolling stock maintenance than in way and 
works was that the former provided a wider field on 
which to concentrate. Some of the facts related above 
bear testimony to that: boilers repaired in eleven 
days instead of twenty-eight ; engine repairs that 
used to take five and a-half weeks done in less than a 
week ; the number of locomotives reduced by 14-87 
per cent.—on the L.M.S. by 22 per cent.—and an 
increase of 16 per cent. in the average mileage per 
locomotive.’ Another factor is that the maintenance 
and minor repairs of locomotives are in the hands of a 
greater number of divisional and local officers than is 
the case with the way and works, and standard 
practices and economical methods are not as readily 
brought about as they are in the way and works 
department, where responsibility for administration 
does not descend lower than the divisional engineers, 
whose immediate superior officer is the chief engineer. 

When we come to relate how the economies in the 
way and works department have been brought about 
we find ourselves at the disadvantage that this aspect 
of railway working is rarely mentioned by the chair- 
men at the railway annual meetings. There was, 
however, an important exception to this habit of 
silence. It was at the L.M.S. meeting on February 
26th, 1932, when Sir Josiah Stamp said : 

‘* Now I will take the permanent way of 19,000 
track miles, formerly maintained by about twenty 
separate companies, each with its own organisation. 
You will appreciate that our instant and dramatic 
change-over to a uniform organisation, immediately 
after amalgamation, was not possible. The need for 
this unification, so essential to economy, was, of 
course, essential from the start as the arrangements 
for the separate undertakings were inconsistent with 
those required by the amalgamated undertakings. 

** Rearrangements were necessary as a result of 
common ownership in respect of classification of 
lines, strength of maintenance forces, and location 
of workshops and depéts. The unification has, there- 
fore, proceeded by definite stages, each one a step 
towards the organisation which has now been reached. 
This is flexible and capable of meeting changing con- 
ditions as they may occur. 

‘“The traditional methods and practices of the 


effected in this department’s expenditure, without 
lowering the standard of maintenance, are largely the 
result of standardisation of practice and of experi- 
ments in new methods and of modification of old 
ones during: the past few years. For example, it 
has been found possible to reduce very considerably 
the amount of work hitherto carried out on Sundays 
and outside normal working hours, for which special 
rates of wages had to be paid. Then, again, to adopt 
labour-saving machinery, which enables work to be 
carried out at less cost and to decrease the time spent 
in travelling to and from work. 

‘‘ There is an interesting change of method in track 
maintenance which has now passed the experimental 
stage and from which further economies will be 
obtained. It is the maintenance of branch and minor 
lines by mobile groups and motor trolleys, and operat- 
ing from central bases, in place of ordinary length 
gangs. 

** Among the labour-saving devices which have been 
more widely adopted are paint-spraying machines, 
with their high economies; high-capacity wagons 
for the carriage of rails and sleepers and hopper 
wagons for the delivery of ballast ; appliances for 
unloading, distributing, and laying of rails during 
the relaying; air compressor plants; petrol-driven 
drilling machines for maintenance works on struc- 
tures and tracks; petrol-driven concrete-mixing 
machines and pumps.” 

There are, however, other items which Sir Josiah 
might have mentioned. One was the building up and 
restoration of worn crossings by electric welding, and 
its use for the strengthening and even for the renewal 
of bridges. Mr. Inglis, in his Institute of Transport 
paper referred to above, said that special portable 
welding sets had been designed for railway purposes, 
and the savings accruing from the renovation of 
crossings and in constructional work had been very 
large and probably ranked next to the motor trolley 
for maintenance—referred to directly—as a money 
saver. In the discussion that followed the reading 
of the paper in question, Mr. Ellson, the chief engineer, 
Southern Railway, estimated the annual saving per 
welding machine as between £1200 and £1500. There 
were then thirty plants in use on the Southern. 

Another means of economy was the provision of 
rail oilers, whereby oil is sprayed between the rail 
and the flanges of the wheels inside the outer rail at 
sharp curves. The side wear of rails on curves has 
thereby been considerably reduced, and the life of 
such rails lengthened by 400 per cent. 

Other useful details which, though small in them- 
selves, reduce manual labour to a considerable extent 
in the aggregate, are :—Electrically operated ballast 


screens; electric and pneumatic tamping plants, 
which replace the shovel-packing of sleepers ; 
an electrical borer for sleepers; an_ electrical 


rail cutter. The simple adoption of a fish plate of 10in. 
length, with two holes, in place of the standard 18in. 
plate, with four holes, cut the price of fish plates by 
nearly one-half and reduced the hammer at the joint, 


as the two contiguous sleepers at a joint can be placed 
closer together. The shorter plate, too, has a much 
greater resistance to fracture than the longer plate. 

Mr. Inglis, as said just now, spoke of the economies 
from electric welding as probably ranking next to 
those arising out of the use of motor-operated trolleys 
for maintenance purposes. The latter, which origi- 
nated on the Great Western, are motor-operated rail 
trolleys capable of drawing a trailer trolley, which 
quickly carry men and material to and from their 
work. At the annual dinner, on January 28th, 
1933, of the Permanent Way Institute, Mr. R. 
Carpmael, of the Great Western, anticipated that 
if the system was adopted by the four main line com- 
panies, there would be an aggregate saving of about 
£400,000 a year without loss of efficiency. In the 
last four years great progress has been made in the 
maintenance of track by means of this motor trolley 
system. ._The cost of the trolley is, of course, only one 
item of expense in the installation of this system of 
maintenance. It is, in effect, a train which has to be 
protected, when running on the line, like a train, and 
on occasion, provision must be made for its removal 
from the running line in a block section whilst the 
men are at work. It is understood that on one 
railway, during the above period, on an expenditure 
of £150,000, an annual saving of over £80,000 has 
been achieved. This is a magnificent effort, entirely 
due to the inventive ingenuity of the engineers. A 
development in the Scottish area of the L.N.E.R. is a 
road-rail motor trolley which can operate also on the 
highway. It is ‘a very convenient vehicle for 
that district, as there are points where the highway 
between two places is much shorter than the rail- 
way, and, moreover, the occupancy of the railway 
—all of which is single track—is avoided. 

The greatest source of economy has, however, lain 
in the improvement of the road bed by the use of good 
stone ballast and efficient drainage, and in the re- 
alignment of the track so as to reduce curvature. 
Rails of a better quality of steel are being used— 
twenty years ago, by the way, the number of broken 
rails averaged 250 a year, as against the average 
to-day of 120 a year; in 1933 there were only 95. 
The Southern, when it was constituted in 1923, was 
found to be somewhat behindhand in the matter of 
modern track, and in his comments of February 21st, 
1928, on Sir John Pringle’s report on the Sevenoaks 
derailment of August 24th, 1927, the then chairman 
said :— 

‘** During the past few years we have spent heavy 
sums of money in adapting our permanent way and 
bridges to enable them to carry the heavier engines 
that are now being used on the fast expresses, and we 
propose to continue the practice in the future, in 
order that, as far as possible, we may make our road 
bed and permanent way immune from such weather 
as we have lately experienced.” 

It is due to the Southern Company that we should 

say, as indicative of the thoroughness with which its 
officers tackled the question of improved ballasting, 
that the Railway Returns show that, whilst in 1927 
it used 169,693 cubic yards of ballast, the four follow- 
ing years had a total of 228,281, 316,590, 372,425, 
and 340,665 cubic yards respectively. 
Partly as a result of these various economies, small 
and large, the total number of permanent way men 
was less than 55,000 in 1933, as compared with 60,000 
in 1929, and the wages paid under the heading of 
maintenance of permanent way was £5,411,000, as 
against £6,657,000 in 1929. 





(T'o be continued.) 








MONG the many fast refrigerated fleets for the 
41 carriage of Empire food products which have been 
commissioned during recent years are the passenger 
and fruit-carrying ships owned by the Jamaica Banana 
Producers Steamship Company, Ltd., of Jamaica. 
This fleet is managed by Kaye, Son and Co., Ltd., of 
Fenton House, Fenchurch-street, London, E.C.3, and 
one of the latest and most representative ships is the 
‘* Jamaica Producer,” which has now been in com- 
mission for close upon a year. We were recently 
invited to inspect this steamer on her arrival in 
London, and in what follows we propose to describe 
theship and her propelling and refrigerating machinery 
equipment, making special mention of the modern 
arrangements made for the safe and economical 
carriage of bananas and citrous fruits. 

The “‘ Jamaica Producer ” was built by Lithgows, 
Ltd., of Port Glasgow, and was engined by David 
Rowan and Co., Ltd., of Elliot-street, Glasgow. As 
our illustration, Fig. 1, reproduced on p. 165, clearly 
shows, her white yacht-like hull and cruiser stern 
with her two masts and single funnel, give her a 
distinguished and handsome appearance. Apart 





past in engineering design and maintenance are being 








from her trading equipment, she has been designed 


No. 





The Banana-Carrying Steamer 
“Jamaica Producer.” 


1. 


for the accommodation of a limited number of pas- 
sengers, and considering the warm weather through 
which the ship passes on her voyage to and from 
Jamaica, the service is one attractive to those 
requiring a quiet sea voyage. For such passengers 
ten well-furnished state-rooms, each with its outside 
bathroom have been provided, and these apartments 
are’supplied with running hot and cold water. There 
is a high dining room with separate tables and a rest- 
ful lounge. The smoking-room is illustrated in Fig. 2. 
The corridors are wide and well ventilated, and 
Ruboleum tiling is used throughout. Another feature 
is the provision of specially designed General Electric 
fans and electric light fittings, which, combined with 
appropriate decoration, make really pleasant accom- 
modation. The spacious and clear decks of the ship 
are available for passengers’ use, and space is left 
for games and also a swimming pool. The navigating 
instruments include the latest wireless telegraphy and 
telephony equipment with a direction finder. 


Hutt DESIGN AND CONSTRUCTION. 


The ship is of the complete superstructure type, 
and was constructed to conform with the requirements 
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of the highest class of Lloyd’s Register of Shipping 
survey. The principal hull dimensions are as follows : 


Length overall .. 420ft. 
Breadth moulded ‘ 54ft. 6in. 
Depth to upper deck 33ft. 6in. 
Gross tonnage eur Wisk Mea 5,325 
Designed fruit-carrying capacity 215,000 cu. ft. 
Trial speed SinF @eaeeets 174 knots 


The lines of the ship were determined after an exten- 
sive series of model tests had been carried out by 
Mr. G. S. Baker, at the William Froude Laboratory, 
Teddington. The general design of the ship, more 
particularly the hull spaces, embodies the very latest 
ideas in fruit carrying of Captain List, of Jamaica, 
who collaborated with the owners’ naval consultant 
and superintendent, Mr. W. E. Watson, of Asia House, 
32, Lime-street, London, E.C.3. We show in Fig. 3 
a simplified longitudinal profile of the ship, 
which illustrates the special arrangement of holds 
and ’tween deck spaces adopted. For carrying fruit, 
cooled air is used, which is brought down to the 
required voyage temperature of about 52 deg. Fah. 
by air coolers through which chilled brine is made to 
circulate. As will be gathered from Fig. 3, there are 
four holds with upper, middle, and lower ’tween deck 
spaces, and hold accommodation, which are served 
by two cooler houses. The air coolers are arranged 
in separate deck houses, each provided with two 
double inlet fans. The arrangement of the fans is 
shown in Fig. 4. They are of the Sirocco double-inlet 
pressure type and were supplied by Davidson and Co., 
Ltd., of Belfast. They are coupled direct to drip- 
proof ventilated motors, which were designed and 
built by W. H. Allen, Sons and Co., Ltd., of Bedford. 
The fans, are so grouped that should any one 
motor fail, which is most unlikely, the remaining 
motor can immediately be used to drive both fans. 
The air circulation system adopted operates on the 





so-called ‘‘ Giratory ”’ principle, in which the flow of 











FIG. 1—-THE VESSEL ON TRIAL 

air through the fruit cargo can be increased without 
additional fan power. The air stream is so arranged 
that it must travel the entire length of the hold or 
*tween deck ‘chamber before it returns to the central 








end of which is the suction grid. A view of the air 
ducts is shown in Fig. 9 on page 166, which also illus- 
trates the posts into which the dividing rails are 
placed when dividing the space into smaller bins. 


FIG. 2—SMOKING- ROOM LOOKING FORWARD 


suction chamber. From the plan view reproduced 
in Fig. 3, it will be seen that there are two longi- 
tudinally arranged delivery passages, one at each side 
of the chamber, with a central return passage, at the 


The wooden gratings on the deck are also shown in 
this engraving. The posts and rails are constructed 
of pitch pine, and are of heavy design to ‘withstand 
rough usage. In Fig. 5 we show a view of a typical 
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FIG. 3—PROFILE AND PLAN SHOWING CARGO AND MACHINERY 
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bin fully loaded with bananas. The insulation for 
the refrigerated chambers and upper deck spaces. 
consists of best granulated cork, which is contained 
in a double lining of white pine wood, tongued and 
grooved. Access to the various holds is obtained when 
the hatches have been closed through suitably arranged 
manholes having insulated covers. In laying out 
the cooling installation, particular care was taken to 
provide means for heating as well as cooling the brine 
circulated through the pipes, so that in cases when the 
temperature of the outside air falls below that 
requisite for the carriage of bananas, about 52 deg. 
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FiG. 4—PLAN OF AFTER COOLER HOUSE 


Fah., heated air can be circulated through the 
chambers. 

The arrangements for the control of air flow are 
also of interest. By having suitable ducts and 
deflectors, the entire air content of the holds and 
*tween deck spaces can be changed in a very short 
time, while, on the other hand, the controls can be 
so set that the air content can be renewed con- 
tinuously at any desired rate of change. In addition 
to the main fruit-carrying spaces we have already 
referred to, two large chambers are reserved for the 
transport of frozen cargo, along with other special 
chambers for ship’s provisions. These spaces are 
also operated from the frozen and chilled brine 
systems, and air-circulating fans are installed so 
that if desired they can be utilised for the home- 
ward carriage of special fruits. 


PROPELLING AND REFRIGERATING MACHINERY. 


In Fig. 6 on page 166 we reproduce a view taken 
in the main engine-room. The propelling machinery 








Fic. 5—A LOADED BANANA BIN 


is of interest as representing, without going to the 
extremes of exhaust turbines, the very latest steam 
reciprocating engine practice. The engines are of the 
Rowan quadruple-expansion type, designed to use 
steam at a boiler pressure of 225 Ib. per square inch, 
and a superheat temperature of 600 deg. Fah. For 
this purpose Andrews Cameron type cam-operated 
valves are fitted to the H.P. cylinder. The cylinder 
dimensions are as follows :—H.P., 30in.; first I.P., 
4l}in.; second I.P., 59in.; L.P., 84in.; and 54in. 
stroke, and the total designed output at 96 r.p.m. 
is 5300 i.h.p. The condenser embodies the latest 
Weir regenerative practice and is designed for high 
vacuum working. The auxiliary machinery is supplied 





with superheated steam and it includes Weir Simplex 
pumps and Drysdale engine-driven circulating pumps. 
The electric power and lighting are supplied by 
three Belliss and Morcom generator sets. 

With the extended use of superheated steam in the 
engine-rooms, special care has been expended in the 
lagging of boilers, cylinders, and piping, Chance’s 
glass silk being used in the boiler-room, and we 
found the engine-room cool and well ventilated. The 
boiler installation comprises five oil-fired cylindrical 
boilers with North-Eastern smoke tube superheaters. 

The cargo-handling equipment includes steam 
winches and a special 25-ton derrick for dealing with 
specially heavy weights. The equipment for dis- 
charging the fruit cargo is entirely separate, and is 
worked from the shore by a series of conveyors. 


REFRIGERATING MACHINERY. 


The refrigerating plant installed on the ‘‘ Jamaica 
Producer ” is designed to cool a cargo of 13,000,000 
bananas within three days, and was manufactured 
and installed by the Liverpool Refrigeration Company, 
Ltd., of Liverpool, which firm also carried out the 
necessary insulation of the fourteen chambers. The 
ship, we may state, is the seventh vessel so equipped 
by the company. The plant includes a horizontal 
duplex, double-acting ammonia machine of the firm’s 
latest type, a view of which is shown in Fig. 8 on 
page 166. The compressors are driven from the tail 
rods of a compound steam engine, the steam engine 
being complete with its own condenser and air pump, 
and so arranged that both compressors can be operated 
together or independently. Special close-grained iron 
castings were utilised in the manufacture of the 
compressors which are equipped with the firm’s latest 
lightweight ring plate pattern suction and discharge 
interchangeable valves. 

The ammonia condensers and evaporators are 
arranged to work on the three-pass counter-current 
system. Each comprises a rectangular steel shell 
containing solid-drawn steel tubes in the form of 
coils which are stayed and clipped and coated with a 
special bituminous solution. Vertical Weir-Simplex 
steam-driven water circulating pumps, also vertical 
duplex, steam-driven brine circulating pumps, by 
Dawson and Downie, Ltd., of Clydebank, are installed. 
The water ends of the pumps are of gun-metal, and 
the brine ends are of cast iron and are brass lined. 

The air coolers in the deck houses to which we have 
already referred are constructed of solid-drayn, 
heavy gauge, galvanised steel tube. Each hold is 
provided with two double inlet pressure type fans, 
coupled to 25 b.h.p. enclosed motors. 

(To be continued.) 








Some New Drying Machinery. 


THE importance of drying is increasing greatly 
nowadays in the pottery and allied trades, in textile 
work, in foundry practice, and in the production 
of plaster boarding, asbestos sheet, and slabs, in paper 
work, and in the electrical industry. It is therefore 
particularly interesting to describe some of the products 
of the Spooner Dryer and Engineering Company, Ltd., 
of Ilkley, Yorks. 

In Fig. 1_we illustrate one of these dryers. The design 
allows the dryer to be built up in sections to any desired 
length, two sections being shown. Two mechanical 
features of value are the clean outside appearance and the 
accessibility obtained by removing the detachable plates 
forming the whole of the cover. It will be noted that a 
wide slot which passes through the machine allows for 








dryer-at a steady speed. In the case of engineering pro- 
ducts or for foundry use, a brattice or similar conveyor 
can be used. The drying process takes place on hoth sides. 
As the machine dries at atmospheri¢ pressure, there is no 
necessity for screening the openings and the hot air used 
is recovered, so that only negligible wastage occurs. 
The method used will be seen in Fig. 2, which shows the 
process diagrammatically. It is known that air dries 
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FIG. 2—DIAGRAM OF DRYING SYSTEM 


moisture from a material directly in proportion to the 
speed of the air passing along or across the surface. By 
passing the air streams above and below the material to 
be dried, the material in the Spooner dryer is kept in 
equilibrium. Therefore comparatively large air velocities 
are possible without disturbing the material to be dried. 
Further, if large volumes of air are passed over the sur- 
faces to be dried, only a thin film of air is effective for 
drying. In the Spooner dryer these large volumes are 

















Fic. 3—GENERAL VIEW OF FAN 


split up into fine streams, and as a result a given quantity 
of air may be made to remove much more moisture than 
has heretofore been possible. Hot air at lin. or 2in. water 
gauge above atmosphere is maintained in a system of 
reservoirs of sufficient size for the air to be practically still. 
This pressure is applied by a fan, as shown. The air is 
thus driven out of the nozzle-shaped slots at the top of 
the reservoir in a path which is substantially tangential 














FiG. 1—-THE SPOONER AIR DRYING MACHINE 


the entry and exit of long lengths of material for drying. 
This arrangement permits the machine to be used for 
‘“‘continuous process”’ drying. The material, if cloth, 
paper, or other rolled stock, is simply fed through the 


to the surface to be dried. Owing to the pressures involved 
being so close to atmospheric, and to the directed flow of 
the air, practically no wastage occurs. The air velocity is 
only slightly higher than 32ft. per second, a speed which 
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has been shown to be the maximum effective speed for 
drying purposes. 

The Spooner patented fan is designed so that the 
temperature or humidity of the air or the dryness of the 
steam used can be varied so that conditioning can be 
carried out at the same time as drying. Figs. 3 and 4 














FiG. 4—ROTOR OF THE SPOONER FAN 


show this steel plate fan and its rotor. As will be seen, the 
fan carries on its motor side an adjustable flue which 
is the inlet for air to the auxiliary blades shown to the 
left of the rotor in Fig. 4. By means of this auxiliary fan 
an additional quantity of air is admitted to the system 
to make up for losses. This air can be humidified to any 
desired degree by a humidifier fitted to the inlet flue. 
When steam is used cool air may be admitted to reduce 


and the moisture contained in it. Thus in material that 
is difficult to dry we have an insulating wrapper (due to the 
outside surfaces being dried) surrounding a moist interior 
at comparatively low temperature. If, however, wet steam 
is applied to the material, the whole moisture contained 
will be raised to approximately boiling point, and when the 
material passes into the drying section the moisture in the 
material more readily evaporates. In material that is 
very thick and difficult to dry, several steamers are used 
in the circuit. Thus, the material is first heated up by 
means of a steamer, then passes into one or more drying 
sections, where the evaporation lowers the temperature. 
It then passes into a second steaming section, where the 
temperature is again raised to boiling point, and there- 
after into a further drying section. 

A cabinet dryer is also produced by the company in 
which the same principle is used in a modified form. 
Unit type of construction is used for these cabinets, so 
that several can be made up into a continuous machine 
with sections placed end to end. . 








The Roller Bearings on the L.M.S. 
Turbomotive. 


In the description of the L.M.S. turbine locomotive, 
which appeared in THE ENGINEER on July Sth last 
we mentioned that the locomotive was equipped with 
Timken roller bearings in the journals of all running wheels. 
We are now able to give some details as to the design of 
these bearings, and we understand that this is the first 
time that a steam locomotive has been put into service in 
this country so equipped. For the driving axle, where the 
presence of the quill drive in the centre of the axle, and 
the heavy loading of 22 tons 13 ewt. at the rail, called for 
special care in the design, the two axle-boxes are each 
equipped with a self-contained two-row Timken bearing, 
19in. outside diameter. These have the “ indirect ” 
mounting ; that is, the small ends of the conical rollers 
face each other to ensure maximum stability for the box. 
The journal load is carried by six long bolts of high-tensile 
steel, which secure the upper and lower halves of the box 
together, the box being split horizontally along the centre 
line. We illustrate in Fig. 1 a bearing of the driving 
axle being assembled. The top half of the axle-box 




















FiG. 5—-STEAM DRYER AND CONDITIONER 


the temperature of ‘‘make up” steam of any desired 
dryness, so that entire control of the process is obtained. 
The main rotor operates within the machine and entirely 
in a closed circuit, thus obviating leakage or dirt troubles. 
Fig. 5 shows a steamer and conditioner also made on the 
principle shown in Fig. 2. In this case the absence of the 
heating elements for the air makes it even more compact 
than the air dryer shown in Fig. 1. A valve admits 
make-up steam to the suction chamber to allow for the 
steam absorbed by the material. 

Some very successful results have been obtained in the 
drying of refractory materials by machines working on 
wet steam instead of the more usual dry steam. This 
method of working is exemplified in some dryers made for 





is being located on the bottom half of the bearing. 

The boxes on the intermediate and trailing axles have 
single-row 19in. outside diameter bearings, which type 
provides maximum thrust load capacity. The axle load in 
both cases is 24 tons at the rail. A noteworthy feature 
of all six driving axle-boxes is the Timken type trunnion 
horn guides which are provided. These consist of a 
separate face plate for the horn guides, which are mounted 
on circular trunnions carried on the box itself. By this 
means the face plate is free to move through a small 
angle relative to the axle-box and thus take up a position 
which prevents the bending moment which occurs when 


sary in view of the absence of working clearances in roller 
bearings, which makes these small movements out of 
normal alignment act on the frame in a destructive manner. 

Both bogie axles are carried in single-row taper roller 
bearings of 13$in. outside diameter—two views of which are 
to be seen in Fig. 3—cannon-box mounted, and each 
sustaining an axle load of 9 tons 12 ewt. at rail. These 
bearings were chosen to sustain maximum thrust load. 














FiG. 1—-ASSEMBLING A DRIVING AXLE BEARING 


The radial load is divided between the two bearings. 
The Bissel truck axle is mounted in two-row “indirect ” 
bearings of 13}in. outside diameter, and carries a load of 
18 tons 3 ewt. at rail. It is enclosed in a single casting, 
which carries both journals and has been very carefully 
protected against the ingress of dirt, owing to its position 
relative to the fire-box. The six-wheeled tender, the loaded 
weight of which is 54 tons 13 ewt., is carried on the type 
of box similar-to that usually adopted for passenger 





FIG. 2—TRAILING AXLE BOx ASSEMBLED 


coaches. It is of the two-row “direct ’’ mounted type, 
which means that the conical rollers lie with their large 
diameters inwards. 

In all boxes an independent oiling system is incorporated. 
The bearings run in a bath and advantage has been taken 
of the centrifugal action of the taper construction to circu- 
late the oil in cored passages. This system feeds the horn 
guide wick trimmings in the case of the driving wheel 
boxes. An oil flinger and grooves prevent the escape of 
oil or the entry of dirt at the caps, and results in a self- 
lubricated bearing requiring attention only at long 





one large wheel is raised relative to the other from reach- 
ing the frame, vid the horn guides themselves. The 


intervals. A level-indicating hole is provided to check 
the oil in the bath. The use of roller bearings on the 





FiG. 3—LEADING BOGIE AXLE WIT 


the handling of rubber latex, built according to the follow- 
ing theory :— 

As long as there is moisture in the material, the effect 
of the evaporation of this moisture cools down the material 





guides themselves. 


H BEARINGS 


presence of an oil pad fed by means of a wick trimming 
from the axle-box lubrication system ensures ample 
lubrication of the trunnion systems as well as the horn 
This provision was especially neces- 





Fic. 4—LEADING BOGIE CANNON BOX PARTIALLY ASSEMBLED 


“* turbomotive ”’ is claimed to have the dual advantage of 


reducing the initial starting friction, which is so high with 
plain bearings, and also of reducing the ‘ pounding 
action of heavily loaded axles on the track. 
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Rail and Road. 





THE position of the district engineer, Darlington, 
London and North-Eastern Railway, became vacant at 
the end of July owing to the retirement of Mr. T. H. 
Bygate. The appointment has now been filled by the 
transference from York headquarters of Mr. J. Taylor 
Thompson, assistant to Mr. John Miller, the engineer for 
the North-Eastern Area, York. 


Or the 3804 cases of failures of couplings on goods trains 
during the year 1934, 9-46 per cent. occurred with double- 
headed trains. There were forty-three cases—all on goods 
trains—of collisions and derailments or personal injury 
resulting from all classes of failures of couplings. Nine of 
these forty-three cases occurred to double-headed trains. 
The liability to accident as a result of division of goods 
trains during 1934 was about 1-13 per cent. 


Tue report for 1933-34 of the Indian Railways Board 
shows that the Indianisation of the appointments in the 
superior establishments of the Class I of company-owned 
railways progresses. During the year under review the 
total number of such appointments was twenty-seven, of 
which eleven went to Europeans and sixteen to Indians. 
The ratio of Indian to European recruitment was 59-3 to 
40-7 in respect of permanent appointments and it was the 
same ratio in respect of all appointments, whether perma- 
nent or temporary. 


A STATEMENT made by the Ministry of Transport shows 
that the causes of 1500 fatal road accidents which occurred 
during the early part of the present year could be analysed 
as follows :—Collisions between moving vehicles, 26-9 per 
cent.; pedestrians run down, 56-1 per cent.; animals run 
down, 0-4 per cent.; collision between a moving and a 
stationary vehicle, 1-8 per cent.; between a vehicle and an 
obstruction other than a stationary vehicle, 4-9 per cent.; 
multiple accidents—combinations of any two or more of 
the above—1-7 per cent.; accidents not due to collisions, 
8-2 per cent. 


HEREIN, on August 9th, we mentioned the gates of 
public road level crossings. The earlier requirements of 
the Board of Trade specified only that they should be so 
constructed as to close across the railway, as well as across 
the road at each side of the crossing. Later, it was ordered 
that they must be so hung as not to admit of being opened 
outwards towards the road—which was exactly how the 
gates near Honington did open—and that single gates on 
each side were preferable to double gates. After the simul- 
taneous operation of gates was introduced the weight of 
the gates was a consideration and that preference was with- 
drawn. To-day all that is asked for is that the field, 
private, and occupation road level crossings—which 
implies all crossings except those of public roads—single 
gates should be used and they should be so hung as to 
open away from the railway line. 


THE breaking-up and relaying of Fleet-street, which will 
occupy @ period of six weeks, is making the newspaper 
man, whose labours have to be performed in that thorough- 
fare, wish the City boundary was at Ludgate-circus 
instead of at Temple Bar. Fleet-street would then fall 
within the jurisdiction of the Westminster City Council, 
which, last December, required contractors for this year’s 
street repairing programme to use an improved type of 
silencer on their road drills. Later, it tested four types of 
silencer and again approved the type recommended in 
December. Now, as recently as July 25th, the Council 
decided that ‘‘ a letter be addressed to each of the statutory 
undertakers having powers to break up the streets of 
Westminster, requesting them, in the interests of the 
public, to provide that all pneumatic drills used by them 
or their contractors for breaking up streets shall be fitted 
with silencers.” 


THE jubilee of the passage, on August 6th, 1885, of the 
Manchester Ship Canal Act has just been passed. That 
stage was not reached until the third attempt. It was 
formally opened by Queen Victoria on May 21st, 1894, but 
received its first traffic on January Ist of that year. The 
entrance to the Ship Canal at Eastham is 19 miles from the 
bar at the mouth of the river Mersey and its length is 
354 miles. The Manchester Dock Estate above Mode 
Wheel Locks covers an area of 4064 acres, including a 
water space of 120 acres and quays 64 miles in length. The 
Canal estate is connected to the former London and North- 
Western Railway at Eccles, with the old Lancashire and 
Yorkshire between Salford and Pendleton and with the 
former Great Northern and Great Central, through the 
Cheshire Lines Committee, at Trafford Park Junction. 
The Manchester Ship Canal calls for mention in this 
column in that it is constituted as a railway company, 
even as far as issuing an annual return and statement of 
accounts. That document for the year 1933 showed that 
it had 36 track miles of running line, 150 miles of sidings, 
74 locomotives, and 2276 wagons. 


AN impression used to prevail that there was always a 
serious railway accident at the Christmas and New Year 
periods. That was probably inspired by the serious disaster 
at Shipton-on-Cherwell on December. 24th, 1874, the 
Abbot’s Ripton double collision of January 21st, 1876, 
and the failure of the Tay Bridge on December 28th, 1879. 
What, however, has been remarkable is the freedom from 
serious accident in the busy month of August. On August 
12th, 1880—fifty-five years ago—a passenger train, 
travelling at comparatively high speed, was derailed at 
Wennington, near Lancaster, on the Midland Railway. 
Eight passengers were killed. The main factor in the 
cause of the accident was a lack of superelevation on a 
curve. The Board of Trade report recommended that the 
superelevation be corrected, and that a speed limit be 
fixed. It was remarked that a continuous brake would 
have prevented so serious a derailment. The only other 
serious accident of that period in August was at Blackburn 
on August 8th of the following year—1881—when a train 
standing in the station was run into by an express from 
Manchester to Scotland and seven passengers were killed. 
It was alleged that the Westinghouse brake on the latter 
train was irregularly operated by the Lancashire and 
Yorkshire driver, whose duty it was to take the train to 
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upon welding, the U.S. Bureau of Standards evolved an 
effective method of etching the stainless steels. 
consists in etching electrolytically in oxalic acid (10 
grammes dissolved in 100 mm. of water), the specimen 
being the anode and a piece of platinum the cathode. 
Current may be supplied from four dry cells in series or 
from a 6-volt storage battery. Carbides are revealed in 
from 15-30 seconds’ etching time, and an acuitional 
30-45 seconds will reveal also the grain boundaries in the 


relatively rapid in etching action, and does not stain the 
specimen, a drawback in many other methods. 


nical Engineers, dealing with cutting fluids, has in a pro- 
gress report presented some interesting facts relating to 
the influence of cutting fluids on cutting speed and tool 


stated briefly as follows :—The most promising carrier 
for colloidal graphite when used as a cutting fluid is oil, 
preferably plain mineral oil. The best amount of colloidal 
graphite to use in a plain mineral oil is 0-153 per cent. by 
weight. 
colloidal graphite, a most efficient cutting fluid, and the 
finish produced with a mineral oil containing colloidal 
graphite was found to be excellent. 


White, Medical Officer of Health for the Port of London, 
emphasised the bad condition of the water of the Thames, 
due to sewage pollution. 
County Council has decided to install an activated —_ 
plant which, with the experimental equipment ly 
installed, will be capable of dealing with 60 million gallons 
of sewage daily. It is also proposed to construct a sludge 
digestion plant capable of dealing with 200 tons of sludge 
a day. The gas produced by the digestion of the sludge 
will be used for raising steam. and for other purposes at 


ancillary works is estimated at £630,000. They will take 


Miscellanea. 





A Factory for the production of moulded wood pulp 
articles has been started at Campsie, near Glasgow. 


SHIPMENTS of iron and steel from the Tees in July 
totalled 49,259 tons, compared with 27,455 tons in June. 


THE number of motor vehicles registered in this country 
for the first time during June was 32,148, as compared 
with 33,161 in June, 1934. 

THE death is announced of Sir Alfred Molyneux Palmer, 
the Tyneside shipbuilder and former Chairman of the 
Tyne Improvement Commission. 


OrpErs to the value of £265,000, mostly for railway 
rolling stock and materials, are being placed with British 
firms by the Chinese Government. 

AT an estimated cost of £30,000 dual carriageways 
are to be introduced in East Sussex on the London-— 
Brighton road, for a distance of 1800 yards. 


Tue Electricity Commissioners .have consented to the 
extension of the Dalmarnock station by the installation of 
@ 50,000-kW, three-phase, 50-cycle turbo-alternator, and 
three boiler units, each having an evaporative capacity 
of 200,000 lb. of steam per hour, together with the neces- 
sary buildings, &c. 

THE longest reinforced concrete bridge in Scotland, 
at Inverbervie, Kincardineshire, is to be officially opened 
on Wednesday next. The bridge has taken three years to 
build, and carries the main coast road over the river 
Bervie. It has a total length of 1000ft. with a height of 
80ft. and there are seven spans of 70ft. in length. The 
approximate cost of the bridge was £40,000, towards which 
a grant of 90 per cent. was obtained from the Ministry of 
Transport. 

WE regret to learn of the death, which took place this 
week, at the age of eighty-eight years, of Sir John Pilter, 
one of the leading figures of the British colony in Paris. 
Sir John was one of the founders of a well-known French 
firm of agricultural machinery manufacturers, and latterly 
has been chairman of the company. His works on agri- 
cultural economics are well known, and he was one of the 
first to propound the scheme for insurance against old age, 
nowadays included in most life insurance policies. 


WE are informed that Mr. Harold Hobson, General 

Manager of the Central Electricity Board, has accepted 
an invitation by the Board of Control to be the President 
of the Association of Supervising Electrical Engineers 
for the forthcoming year. Mr. J. M. Kennedy, the retiring 
President, who recently accepted the position of President 
of the Institution of Electrical Engineers, will introduce 
Mr. Hobson at the Association’s meeting on October 15th, 
when the new President will deliver his presidential 
address. 
THE Managers of the Royal Institution have awarded 
the Dewar Research Fellowship to Mr. A. R. Ubbelohde, 
former Senior Scholar of Christ Church, Oxford, and at 
present holder of a senior research award of the Depart- 
ment of Scientific and Industrial Research. Mr. Ubbelohde 
will take up his new appointment in the autumn. His 
researches have been largely in physical chemistry, and 
it is expected that his experience will be valuable in con- 
nection with the researches at the Royal Institution on the 
structure of matter directed by Sir William Bragg. 


A SERIES of experiments, carried out in the Claude, 
Paz and Silva laboratories on some 10,000 electric lamps, 
showed that the replacement of argon by rarer gases causes 
a distinct decrease in losses due to conductibility. More- 
over, the diffusion of the tungsten vapour is much slower, 
thus lengthening the life of the lamp, or, alternatively, 
increasing its brilliance by raising the temperature of the 
filament. “Tests carried out some time ago demonstrated 
that exactly similar lamps of the vacuum type or filled 
with nitrogen or argon will last only a few seconds if 
subjected to a 100 per cent. overload, whereas those filled 
with krypton will last from for two to three hours under 
the same conditions. 
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A NEw air service between Portsmouth and Paris has 
been started. The journey takes 90 minutes, a machine 
leaving Portsmouth daily at noon. 


Tue United States Government has invited tenders 
for thirteen new warships, which include a cruiser, an 
aircraft carrier, eight destroyers, and three submarines. 


Work is progressing favourably on the ‘“‘ Queen Mary,” 
and it is stated that the vessel will leave the fitting-out 
basin and be taken down to the Firth of Clyde in the middle 
of May next year. : 


A SMALL motor tug operating on suction gas is in use 
on the Rhine. The vessel’s two 350 h.p. engines operate 
on gas made from small coke and the working cost is 
said to be as low as 0- 09d. per s.h.p.-hour. 


REPLYING to a question in Parliament, the Secretary 
to the Admiralty said that 2,486,000 tons of coal were 
used by the Navy in 1919 as against 180,000 tons in 1934. 
This year to date 60,000 tons had been used. 


Tue Norddeutscher Lloyd liner ‘‘ Europa” has com- 
pleted her hundredth voyage to New York and back by 
way of Southampton and Cherbourg. Her sister ship 
the ‘‘ Bremen ” completed her hundredth round trip last 
November. 


AN airport for airships is being constructed at Sverdlosk, 
in the Ural Mountains. A mooring mast 130ft. high has 
already been erected, and the port will first be used by 
the newly built airship which will travel between Moscow 
and Sverdlosk. 


THE Italian Government has purchased the two 
Canadian Pacific steamships ‘‘ Melita ’’ and ‘‘ Minnedosa,”’ 
the Hamburg Amerika liner ‘“ Resolute,’’ and the three 
Norddeutscher Lloyd liners ‘‘ Sierra Cordoba,’ “ Sierra 
Ventana,” and ‘* Werra.”’ 


AN order has been placed in Germany for the constrwc- 
tion of a new whaling fleet, comprising nine whale catchers 
and a floating blubber factory. The value of the order 
is reported to be about £750,000, and the vessels are to 
be ready for use in August, 1936. 


Ir is reported that the French Ministry of Air has 
awarded a prize of 1,000,000f. to M. Makhonine, for his 
new aeroplane. Fitted with a 1000 h.p. engine, the machine 
at a height of 13,780ft. is said to develop a maximum 
speed of 289 m.p.h., and a minimum of 75 m.p.h., with 
a landing speed of 61 m.p.h. 


Ir has been decided to reconstruct the L. and N.E. 
Railway Company’s west quay at Tyne Dock, and at the 
same time to renew the crane equipment. The entire 
substructure is to be renewed, and upon the completion 
of this work modern types of cranes will be installed. 
The cost of the work will be some £180,000. 


THE largest vessel yet built for the Union Castle Mail 
Steamship Company, Ltd., the 25,000-ton motor ship 
“‘ Stirling Castle,’ was launched yesterday at Belfast. 
The vessel is propelled by two 12,000 b.h.p., ten-cylinder, 
B. and W.-type double-acting, two-stroke oil engines ; 
these engines are said to be the highest: powered oil engines 
yet constructed for marine use. ‘ 


AccorDING to the aeronautical correspondent of The 
Times, a new British sailplane, known as the ‘“‘ Hjordis,” 
which promises to give equal performance in soaring flight 
to the best German gliders, has been designed by Flight- 
Lieut. G. M. Buxton. The wing of the machine is carried 
on a “neck” above the fuselage, the “neck” forming a 
cabin in addition to supporting the wing. The average 
chord is 2ft. and the span is 5lft. 


AN experimental pilot cable over 5000 m. long has 
been laid from the port of Calais to a point beyond the 
narrow channel through the ‘‘ Riddens ” sandbanks, some 
14 miles out from the port. Hertzian waves are con- 
tinuously radiated and are audible, through special 
mechanism, on board the incoming vessel. During the 
present trials, continuous “‘ dash ” signals are heard when 
the vessel is to the right of the cable, ‘‘ dot ” signals when 
to the left, and continuous dash and dot signals when 
immediately over the cable. 


Unver British auspices a company is to be formed in 
Madrid for the purpose of dealing in, and building under 
licencé, British aeroplanes, and to take over an aerodrome 
adjoining the Quatro Vientos Government aerodrome. 
According to Flight, the company will specialise in tuition, 
which will be carried on in three sections, using light 
motor gliders, light aeroplanes of one of the popular 
British makes, and heavier and faster machines for training 
advanced pupils, who have the intention of serving their 
term in the army as pilots. For this particular purpose 
six Fairey ‘‘ Foxes”’ are being acquired. In order to 
foster this new aeronautical enterprise in Spain the 
Government is giving a subsidy of 4000 pesetas (£115) 
for every machine built in the country, as well as many 
other facilities. 

In order to mark the entry into service of its new 23,000- 
ton twin-screw Royal Mail steamer “‘ Orion,” recently 
completed by Vickers-Armstrongs, Ltd., at Barrow-in- 
Furness, on Tuesday, August 13th, the Orient Line 
invited 200 guests to accompany the ship from Tilbury 
to Southampton. Leaving the Thames port shortly after 
4.30 p.m., Southampton was reached about eight o’clock 
on Wednesday morning. At the dinner on Tuesday 
evening, Mr. T. F. Tallents, a director of Anderson, Green 
and Co., Ltd., the managers of the Orient Line, welcomed 
the party and spoke particularly of the new features of 
the ship and her dignified modern scheme of decoration, 
which has been carried through by the architect, Mr. 
Brian O’Rorke, also the new accommodation for tourist 
passengers. The new liner has a length of 665ft., with a 
breadth of 84ft. and a designed speed of 21 knots. The 
propelling machinery comprises a twin-screw arrangement 
of Parsons geared turbines, taking steam at 400 lb. pres- 
sure and 725 deg. Fah. from six Babcock and Wilcox oil- 
fired boilers. During the recent official trials the “‘ Orion ” 
exceeded her contract speed, and was shown to be par- 
ticularly economical when operating under cruising 
conditions. 
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CAPITAL SHIPS OF THE FUTURE. 


THaT the construction of capital ships will 
begin in this country, the United States, and 
Japan immediately after the lapse of the Washing- 
ton Treaty on December 3lst, 1936, appears to 
be a foregone conclusion. Even if those three 
Powers wished to prolong the battleship “‘ holiday ”’ 
proclaimed in 1922, they would find it impossible, 
for other nations are already building vessels of 
this type, including units larger and more formid- 
able than the strongest now possessed by either 
of the three navies mentioned. Mr. Swanson, 
Secretary of the U.S. Navy, announced last month 
that the Estimates for his Department next year 
would probably include an appropriation for one 
battleship. Here, at home, it has recently been 
stated, apparently with authority, that the 
Admiralty proposes to build five battleships in 
the period 1937-39, inclusive, to replace the five 
‘* Queen Elizabeths,”’ all of which will be over the 
age limit by the end of next year. Japanese plans 
have yet to be published, but it is a safe prediction 
that capital ships will be laid down at the earliest 
possible moment. Probably, therefore, the naval 
constructors in all three countries are preparing 
tentative designs for the new mastodons. It 
is unlikely that their final dimensions and 
armament will be determined until the next Naval 
Conference has met, for in British circles the hope 
is still cherished that a reduction in the existing 
standard of 35,000 tons may be effected. American 
naval opinion, it is true, remains hostile to inter- 
ference with this maximum, but it does not follow 
that the last word has been said. A compromise 
somewhere between the “‘ Washington ’’ standard 
of 35,000 tons and the British Admiralty’s sug- 
gested figure of 25,000 tons may yet be reached. 
Save for a minority of super-ship enthusiasts, 
most of whom live across the Atlantic, naval 
students are agreed that a 35,000-ton capital ship 
is needlessly large for the functions she has to 
perform. 

A survey of the capital ships now on the stocks 


71| this way thé 


2| Treaty, put on the blocks in 1929 the first of her 


and strategical ideas which inspired their design, 
and not less those political motives which, for 
the moment, are almost paramount in the realm 
of warship construction. The first ship of capital 
rank to be started after the war was the U.S. 
** Colorado,” laid down in 1919, with a standard 
tonnage of 32,500 tons and a main armament of 
eight 16in. guns. In the following year her sister 
ship, “‘ West Virginia,” was begun. These vessels 
of the ‘‘ Maryland ”’ class, the nameship of which 
originated in 1917, were avowedly designed to 
counter the Japanese ‘“‘ Nagato”’ and “ Mutsu,” 
laid down in 1917-18, of 32,720 tons and eight 
16in. guns. Then came the Washington Con- 
ference, at which a decision was reached to hold 
up all capital ship construction: for ten years. 
An exception was made in favour of the British 
Empire, which was authorised to construct two 
new capital ships, not exceeding 35,000 tons, as 
a counterweight to the post-Jutland units already 
built or laid down by America and Japan. In 
*“Nelson”’ and “‘ Rodney’ came 
into being. At the London Naval Conference, 
held in 1930, the battleship “holiday” was 
extended by six years. At that date, itis important 
to remember, there was no indication of the 
German naval revival, which is now playing 
havoc with all previous estimates of relative 
strength at sea. Had that development been 
foreseen the London Naval Treaty would certainly 
not have been drafted in its existing form. In 
the meantime, Germany, bound by and still 
loyally observing the provisions of the Versailles 


famous “‘ pocket battleships,’’ the ‘‘ Deutschland.” 
This is a vessel of only 10,000 tons, but she 
mounts the relatively prodigious armament of 
six llin. guns, and her high-speed oil engines 
not only give her a contract speed of 26 knots, 
but endow her with an almost fabulous radius 
of action. While fully recognising the technical 
achievement represented by this German type, 
we have never shared what we believe to be the 
exaggerated opinion of its fighting value current 
in other quarters. In spite of her impressive 
armament, the ‘‘ Deutschland ”’ is essentially a 
cruiser with a speed inadequate for cruiser duties. 
Except, perhaps, in a sea like a millpond, she would 
stand little chance in action with a capital ship, 
while cruisers of her own tonnage could easily 
avoid her by their superior speed. It is as a 
potential raider of commerce, rather than as an 
all-round fighting ship, that the ‘‘ Deutschland ” 
impresses the imagination. She and her sister 
ships were built, we believe, less with a view to 
fulfilling some definite function in the scheme of 
naval strategy than with the idea of showing the 
world that German technical skill was able to 
overcome the handicap imposed on German naval 
development by the Versailles “dictate.” In 
other words, the design was mainly a sop to national 
pride, and sentiment so far overrode practical 
considerations that the colossal bill for the 
“‘ Deutschland,” amounting to nearly £4,000,000, 
or £400 a ton, was paid without a murmur. Con- 
clusive proof that the ‘‘ pocket battleship ”’ type 
is not considered to be really valuable is supplied 
by the fact that when the German Government 
decided to ignore the naval restrictions of the 
Versailles Treaty it promptly scrapped the 
“‘ Deutschland ’”’ design and laid down ships of 
26,000 tons. The country most impressed by 
the “‘ pocket battleship ’’ was France. The effect 
of its appearance was dramatic enough. Almost 
overnight the French naval programme, till then 
limited to submarines, cruisers, and light surface 
craft of unusual speed, was recast. The capital 
ship, previously derided as a useless relic of the 
past, was reinstated as the cardinal factor in sea 
warfare. Numerous designs for great ships were 
prepared, and three years were spent in considering 
their respective merits. Finally, in 1932, there 
was laid the keel of the “ Dunkerque,” a battle 
cruiser of 26,500 tons, a speed of 29 to 30 knots, 
and a main battery of eight 13in. guns. Two years 
later a sister ship, the “ Strasbourg,”’ was begun. 

Primarily, as we have observed, the “ Dun- 
kerque ”’ class was built as a reply to the much 
smaller and weaker German units, but the action 
of France has had unexpected results which bring 
out very clearly the interdependence of national 
naval policies in the present era. Italy, to pre- 
serve the balance of power which she believed 
to be threatened by the new French battle cruisers, 
has gone one better by laying down two vessels 
of 35,000 tons each. As the horse-power of this 
class is officially returned as 125,000, they are 
obviously battle cruisers, their armament being 


therefore, their margin of superiority over the 
** Dunkerque ”’ will be almost as great as that of 
the French ship over the ‘“‘ Deutschland.” France 
has accepted the challenge by authorising the 
construction this year of a 35,000-ton ship and 
of a second in 1937. Eventually, therefore, she 
will have four new capital ships as against Italy’s 
two, and so we arrive at the inescapable conclu- 
sion that Germany, in building the 10,000-ton 
** Deutschland,” has directly. promoted the con- 
struction of nearly 200,000 tons of French and 
Italian battleships. Apart from the ‘‘ Dunkerque,”’ 
there is little reliable information as to the arma- 
ment of this new fleet of capital ships. The Italian 
** Vittorio Veneto ”’ and “‘ Littorio ’’ are unofficially 
reported to have nine 15in., while the French 
35,000-ton type is credited with twelve 13-4in. guns 
in quadruple turrets. From Washington comes 
a forecast of ten 16in. as the armament of the 
projected American battleship. The British 
Admiralty keeps its own council, but it is fairly 
evident that our next heavy ships will not follow 
too closely the design of the ‘ Nelson.”’ In this 
year’s prize essay of the Royal United Service 
Institution, the autbor, Lieut. Bennett, R.N., 
urges the claims of a ship of 27,000 tons, with a 
speed of 25 knots, a main armament of nine 
13-5in., and a secondary battery of sixteen 4-7in., 
equally available against either surface or air 
targets. Much as we dislike exaggerated dimen- 
sions, we should not feel quite comfortable were 
the future British Battle Fleet to be composed 
of ships of this type while other fleets included 
a majority of 35,000-ton vessels, mounting 15in. 
or 16in. guns. Nor do we believe the Admiralty 
would be content with such a marked disparity. 
Until the unfortunate London Treaty forced our 
hands in respect of cruisers, it was never our 
policy to build warships palpably inferior to those 
of other navies, and we find it hard to believe 
that such a policy will be adopted when the time 
comes to restore our dilapidated Battle Fleet. 
Most probably, therefore, no final decision as to 
the size and gun-power of future British capital 
ships will be taken until the authorities have 
information about the building proposals of foreign 
Governments. What we already know is that the 
smallest capital units now building abroad are 
of 26,000 tons and the largest of 35,000 tons. 
Whether we shall build to the maximum or content 
ourselves with a displacement figure somewhere 
between the two remains to be seen. However 
much we may regret the American passion for 
mammoth ships, it may be accepted as certain 
that no suggestion of a building race with the 
United States will be tolerated by any party in the 
State. Hence the dimensions and armament of 
our new capital ships will be determined by the 
general trend of foreign construction. On this 
point it is enough to say that neither in European 
nor Asiatic waters can we be satisfied with ships 
that are in any respect inferior to the foreign 
men-of-war normally to be encountered there. 


The “Puss Moth” Accidents. 


Tue “ Puss Moth ”’ is a two or three-seater high- 
wing cabin monoplane, which has been built in 
large numbers by the de Havilland Company. 
At least 270 examples of the type have been con- 
structed. It has been flown safely in all parts of 
the world in every variety of weather, it has been 
used on several record-making flights and it has 
even crossed the Atlantic. In its design there are 
no unusual features except a slightly uncommon 
arrangement of the struts staying the wings to the 
fuselage and the use of wood for the framework of 
the wingsin place of the now more generally adopted 
steel structure. The design complied fully with the 
Air Ministry’s airworthiness requirements at the 
time of its production. Actual tests showed that 
the wings were strong enough to bear a load equal 
to five and a half times the weight of the machine 
and that under the conditions of inverted flight 
they could support without distress a load equal 
to half that amount. Calculations demonstrated 
that the maximum possible speed of the aircraft 
was well below the so-called ‘‘ divergence ”’ speed, 
that is to say the speed at which the distortion of 
the wings increases the aerodynamic load beyond 
the limit which the elasticity of the wing structure 
will permit them to support. Of the workmanship 
and material the maker’s name is sufficient 
guarantee that they were satisfactory. In brief, 
the ‘‘ Puss Moth ”’ is a machine which in all respects 
may be regarded as conforming with modern 
aeronautical design and construction of the highest 
class. Nevertheless, in October 1930, five months | 
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by the Air Ministry, an example of it came to grief 
in Australia by structural failure in the air. In 
May and November of the following year two similar 
accidents occurred in South Africa. Between May 
and October 1932 there were four more, in Canada, 
England, Australia, and France. An eighth 
accident by structural failure in the air occurred 
to a “ Puss Moth ” in Italy in January 1933 and 
a ninth in Siam in June of the same year. The 
pilot of the machine which crashed in Canada was 
the sole survivor of this series of accidents. 


Following the occurrence of the third disaster 
the Accidents {nvestigation Sub-committee of the 
Aeronautical Research Committee began, in March 
1932, an endeavour to discover the cause of the 
accidents. Before the year was ended four more, as 
stated above, took place. Reviewing all the reports 
and evidence available concerning these seven 
mishaps, the Sub-committee came to the conclu- 
sion that the machine possessed some weakness 
not revealed by the routine airworthiness tests 
and calculations. It fastened its suspicions on 
rudder flutter. Tests, conducted for it at the 
National Physical Laboratory, showed that under 
certain conditions, rudder flutter might develop 
to an extent likely to lead to a serious accident. 
The Sub-committee accordingly issued recom- 
mendations covering alterations in the design which 
would prevent rudder flutter. It was not, however, 
wholly satisfied that it had solved the problem 
and in a very short time it received convincing 
evidence that rudder flutter could not be advanced 
as a general explanation of all the accidents. The 
eighth and ninth accidents actually occurred to 
‘* Puss Moths ” which had béen modified in accord- 
ance with the Sub-committee’s recommendations. 
In the eighth case the rudder of the wrecked 
machine was found to be undamaged. In the 
ninth case the damage suffered by the rudder had 
clearly been caused by the final impact of the 
machine with the ground and had played no part 
in the preceding failure in the air. In a full report 
recently published the Sub-committee surveys the 
evidence derived from all the nine accidents and 
presents its revised opinion as to their cause. 
The difficulty ot its task needs no emphasis. It 
was hampered by the fact that when an aeroplane 
fails in the air evidence as to which part was 
responsible for the failure is commonly obscured 
or eliminated by the subsequent final damage 
resulting from the impact with the ground or the 
outbreak of fire. Further difficulty was created 
by the fact that only one of the accidents occurred 
in England, and could be extensively investigated 
directly by the Sub-committee. For the others 
it had to rely on reports received from abroad and 
upon deductions drawn from a study of such parts 
of the wreckage as could be collected and sent to 
this country. Among such wreckage were eight 
wings derived from five of the machines which 
crashed. It is on the evidence provided by these 
wings and apparently to some extent on the report 
furnished by the Canadian survivor that the 
Sub-committee has chiefly relied in coming to 
its revised opinion. The Canadian pilot in com- 
paratively calm weather was gliding at about 
150 m.p.h. when his machine suddenly assumed a 
diving attitude at about 45 deg. to the horizontal. 
Neither the throttle nor the elevator appeared 
to have any power to enable him to regain control. 
He felt a shudder transmitted through the control 
column as if something had happened to the left 
wing tip. Immediately afterwards there was a 
rending sound, the glass in the forward part of the 
cabin was shattered and the front wing spar 
attachment on the left side pulled away from the 
fuselage. An examination of the eight wings col- 
lected in this country showed that all the fractures 
possessed certain common features. The spars 
were broken in several places, the tubular struts 
connecting the front and rear spar were buckled, 
the welded joint at one or both ends of these 
tubular struts was broken and all the ribs at the 
outer end of each wing were either missing or 
badly shattered. These observations were con- 
sistent with the supposition that wing flutter had 
occurred and that it had subjected the wings to 
an alternating fore and aft movement which racked 
the structure and caused it to fail. This opinion 
was confirmed by model experiments conducted 
at the National Physical Laboratory. A model of 
the ‘‘ Puss Moth’? wing was made with the 
flexibility of its parts proportional to that of the 
full-scale organ. Flutter, with a notable twisting 
of the wing tips, was found to occur under certain 
conditions, and it was established that it could give 
rise to the racking movement which the exami- 
nation of the wrecked wings had suggested. 


flutter was the most probable cause of the accidents 
although in three of them rudder flutter may have 
occurred either before or after the wings failed. 
Defective workmanship or material, it states, 
did not in any way contribute to the disasters. 
The fact that very many ‘“ Puss Moth” aero- 
planes have flown for long periods in all types of 
weather without sign of trouble is held to imply 
that special circumstances are required to start 
the flutter. These circumstances are believed to 
be high speed combined with either bad weather 
or some unusual disturbance which would apply 
the severe jerk required to initiate flutter of the 
wings. To some it may appear that the Sub- 
committee has expended a very large amount of 
experimental and other labour on the solution of a 
problem relating to a specific design of aircraft 
and therefore not of general technical interest. 
It is, however, possible and even probable that 
other designs of aeroplanes are open to, and have 
actually suffered from, the same cause of disaster. 
The “ Puss Moth’’ has been built in unusually 
large numbers. The type has, therefore, been 
exposed much more than most others to the chances 
of encountering the special circumstances neces- 
sary to induce failure by wing flutter. An isolated 
instance of such failure in a machine produced 
in limited numbers might readily have escaped 
attention. The fact that a series of such accidents 
occurred to a type of machine which has been 
produced in large quantities does not therefore 
necessarily imply that that type is peculiarly 
susceptible to wing flutter and failure in the air. 
That the Sub-committee shares this view is implied 
by the wording of a general recommendation with 
which it concludes its report. The design of modern 
high-speed aircraft, it says, involves problems of 
flexibility as well as strength. The structure is 
necessarily flexible and under aerodynamic load- 
ing its components are capable of relative move- 
ment. If such movement is excessive flutter and 
other dangerous phenomena may occur at speeds 
within or only just above the normal flying range. 
The Sub-committee therefore recommends that 
routine calculations or experiments on flexibility 
should be made for each design in order to investi- 
gate the possibility of failure arising from the 
interaction of structural distortion and aero- 
dynamic loading. To carry out this reeommenda- 
tion satisfactorily will, as the report clearly indi- 
cates, involve aeronautical research workers in a 
new and difficult branch of experimental investiga- 
tion. The models used must be not only dimen- 
sionally but also elastically similar to the full- 
scale organs. Apart from the cost and care 
required in their construction the fact that their 
intrinsic strength is less than that of the rigid 
models so far generally used will apparently reduce 
the range of wind speed over which they may be 
tested. These and other difficulties must, however, 
be overcome by some means or other for the Sub- 
committee has, or so it seems to us, raised an issue 
which in the design of every class of aircraft from 
now onwards it would be folly to ignore. 








Obituary. 





KENNETH SUTHERLAND MURRAY. 


Ir is with great regret that we have to record the 
death on Thursday, August 8th, at his home, Geanies 
Fearn, Ross-shire, of Mr. Kenneth Sutherland 
Murray, honorary life governor of the British Oxygen 
Company, Ltd., and its consulting engineer. At the 
time of his death Mr. Murray was in his seventy-fourth 
year, and for nearly half a century he had been in 
the closest touch with the oxygen industry of this 
country. Indeed, it can be truly said of him that it 
was he who made oxygen a commercial product 
available for medical and industrial services. 

He was an engineer of outstanding ability, with a 
natural gift for administration, while he possessed a 
charm of character which endeared him alike to his 
workpeople, his staff, and his many private friends. 
Kenneth Murray was born at Geanies, in Ross-shire, 
in 1862, his father then being the chairman of the old 
Highland Railway Company. He received his educa- 
tion at Merchiston School, Edinburgh, and served 
his apprenticeship in the Crewe locomotive works of 
the London and North-Western Railway Company, 
where he worked from 1880 to 1883. After some 
months spent in the study of engineering at Univer- 
sity College, London, under the late Professor Alex- 
ander Kennedy, he moved to Brighton and became 
a draughtsman in the works of the London, Brighton 
and South Coast Railway Company. Later, he spent 
some time with Moorewood and Co., of Birmingham, 
and gained additional locomotive experience at 
Glasgow. > 

It was in June, 1886, that Mr. Sharp, who was then 


and appointed Mr. Murray as assistant engineer at 
the Horseferry-road Oxygen Works. Before he 
joined the company the manufacture of oxygen 
was being carried on under the old barium oxide 
process which in 1860 or thereabouts had been 
invented by the French chemist Boussingault, but 
had not been commercially worked for about twenty - 
eight years until the brothers Brin made the process 
capable of industrial use. The barium process, 
which was operated exclusively by the company for 
nearly twenty years, was, however, quite different 
from the original Brin’s process, and was evolved by 
Mr. Murray and his staff after two years of experi - 
mental research. In 1889, about three years after he 
had joined the company, Mr. Murray became its 
works manager and engineer, and it was largely 
owing to his inventive genius that the old hand 
process was rapidly transformed into a completely 
automatic system. From his inventions there was 
built up a process which was not only carried on 
successfully in Westminster, but was also used in 
plants which were erected in Manchester, Glasgow, 
and Birmingham. These plants were later combined 
in one company. 

After a period of twenty years of successful working, 
the title of the firm was changed to that of the 
British Oxygen Company, Ltd. The output of 
oxygen had during these years greatly increased, 
not only in this country, but abroad, and the first 
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plants for producing oxygen in Paris, Berlin, and 
New York were manufactured and erected by the 
British company for independent companies in those 
cities. When acetylene gas was discovered and its 
high calorific value realised, it was Mr. Murray, 
together with others, who invented welding and 
metal-cutting blow-pipes, and the regulating valves 
which were necessary to render the process of com- 
mercial value. The introduction of these new indus- 
tries created a demand for oxygen which had a some- 
what higher degree of purity than that which was 
originally produced by the barium oxide process. 
About this time Mr. Murray and other engineers were 
working on the liquid air process, with a view to pro- 
ducing oxygen of the required standard of purity. 
In Germany the liquid oxygen method had been 
patented and developed by Professor Carl von Linde, 
and it was through Mr. Murray’s efforts and his far- 
sighted policy that a working agreement embracing 
the Linde and British Oxygen systems was arranged, 
and the first liquid air plant put down alongside the 
barium oxide plant at the Horseferry-road works. 
That was about 1906, and gradually the liquid oxygen 
process was extended to the company’s other works. 
Those who wish to know something of the actual 
machinery used in these processes may be referred to 
two papers read by Mr. Murray. In 1890 he was 
elected a member of the Institution of Mechanical 
Engineers and in the January of that year he read a 
paper before the Institution on ‘‘ Mechanical Appli- 
ances Employed in the Manufacture and Storage of 
Oxygen,” in which both the manufacturing methods 
employed and the high-pressure cylinders used for 
storing the gas were discussed. The newer liquid 
oxygen process was the subject of another paper, 
read by Mr. Murray in May, 1922, at a joint discus- 
sion on the Generation and Utilisation of Cold, which 
was arranged by the Faraday Society and the British 
Cold Storage and Ice Association. The title of Mr. 
Murray’s paper which formed a part of the symposium 
was ‘“‘ Industrial Methods of Liquefaction and Prac- 
tical Applications of Low Temperatures.” 

About the time of the introduction of the liquid 
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‘oxygen system Mr. Murray became the managing 
director of the company, and after the death of Mr. 
Ellis Clarke he accepted its chairmanship, in addition 
to the managing directorship. These two offices he 
continued to fill until his retirement in December, 
1933, when he was unanimously appointed honorary 
life governor and consulting engineer to the company. 
At a dinner of the London staffs of the company, 
which took place at the Café Royal in December, 
1933, at which we were privileged to attend, Mr. 
Murray was presented with an album containing more 
than 2500 signatures of the directors, staffs, and work- 
people of the British Oxygen Company, Ltd., and 
expressing in simple words their esteem and affection 
for him. Up to the last week of his life he continued 
to interest himself in the company’s work. He was 
always an indefatigable worker and frequently put 
in long hours for seven days a week, inspiring his 
colleagues with the determination to make and to 
maintain the production of oxygen and industrial 
gases a commercial success. His genial disposition 
and his kindly interest in his staff will long be remem- 
bered, as will his masterly grip on all matters which 
were connected with the welfare of his company. 








Literature. 





Business Charts. By T. G. Ross, M.I. Mech. E. 
London: Sir Isaac Pitman and Sons, Ltd. 1935. 
Pages 94. Price 7s. 6d. net. 

THE increasing interest that is being taken in the 
use of charts as an aid to efficient organisation is 
evidenced by the fact that it has heen found neces- 
sary to bring out a new edition of a work exclusively 
devoted to the subject of business charts. It is 
regretted, however, that opportunity has not been 
taken to amplify certain sections, and at least to 
outline some of the specialised methods which have 
increasingly found favour since the publication of the 
first edition four years ago. A simple description of 
the Schlink, Gantt, and other well-developed charts 
would be definitely helpful, and tend to prevent them 
being “so alarming to the non-mathematical busi- 
ness man ”’ as the author imagines, although we feel 
he is unduly apprehensive. 

We have noticed that bar charts are being used to 
a greater extent by engineers, but there are still too 
many managers who do not realise that these are most 
misleading, unless they actually start from zero, 
although Mr. Rose clearly indicates this danger. 

Unfortunately, it is still far from usual to see the 
data from which charts are prepared incorporated as 
an integral part of the chart, and we are glad to see 
Mr. Rose continues to advocate the practice. Not 
only is it of real value to the intelligent manager, but 
it has the further advantage of accustoming all who 
have access to the charts to a better appreciation of 
the figures on which they are based. 

In enunciating the general rules which should 
govern the preparation of charts, we are pleased to 
notice that each rule is now boldly printed in heavy 
type—a definite improvement. We are not con- 
vinced as to the wisdom of the last rule, which reads : 
‘If there is any chart in the set which is not looked 
at at least once a month, tear it up or transfer it to a 
file for reference.”” Some of these apparently dead 
charts have a way of suddenly leaping to life in an 
unexpected manner. 

We cannot help considering that an author is 
unduly complacent if he does not avail himself of 
the chance of reviewing the position in the light of 
modern developments, when a second edition of his 
work is in preparation. At the same time the funda- 
mental principles underlying the use of charts are 
unaltered, and -for this reason alone ‘“ Business 
Charts” remains a useful handbook for those who 
desire to explore the subject. 


J. and E. Hall, 1785-1935. By Everarp HEsKeTH, 
M. Inst. C.E., M.I. Mech. E. Glasgow, 1935: Uni- 
versity Press. No price stated. 

THERE are but few engineering firms still living which 

can trace their history back for one hundred and fifty 

years. J. and E. Hall, of Dartford, is one of them. 

On April 9th, 1784, a young wheelwright walked into 

Dartford looking for work. He had been trained at 

Laverstoke, in Hampshire, by his father, who at one 

time had himself been a wheelwright in the Kentish 

town. The young man, John Hall, started a small 
smith’s shop in Lowfield-street in 1785, and laid the 

foundations of a firm which for many years held a 

leading place in mechanical engineering, and then, 

when it was almost succumbing to old age, was brought 
back to life and new youth by the skill and energy of 

the author of this charming little volume. j 
John Hall’s father was a mechanic in the works of 

Portal, maker of bank-note paper, and the young man 

came to the Darent Valley with special knowledge of 

paper-making machinery. His reputation increased ; 
he acquired more land, taking a wife with some of it, 
and in a few years was sending machinery as far 
away as Duns and Penicuik. That he was honoured 
in Dartford is evident from the fact that in 1801 the 
justices allowed him to divert the considerable stream 
which gave its name to Waterside-street, so that it 
might run through his works and give a more constant 





source of power than the windmill which then drove 
the factory. 

When John Hall was gathered to his fathers at the 
age of seventy-one, he had, besides the Dartford 
works, a gunpowder factory at Faversham, a paper 
works at Horton Kirby, a flour mill at Chislehurst, 
and a stall in Covent Garden! He left six sons and 
four daughters. To two of the former, John and 
Edward, the Dartford engineering works were 
bequeathed. John died not many years later, and 
Edward carried the works on till 1875. With his 
death the last link with the Hall family was severed. 
Beckwith and Burke bought the works, but by the 
end of 1879 the complete control passed into the 
hands of Mr. Everard Hesketh. He had seen at the 
Paris Exhibition of 1877 the Giffard cold air refrige- 
rating machine and took up the manufacture of it, 
thus resuscitating the old firm and laying the founda- 
tion of the business and reputation which it now 
enjoys. It is of great interest to recall that Trevi- 
thick, whose association with Hall’s works is well 
known to all engineers, suggested to Giddy in 1828 
the principle of refrigerating by the compression of 
air which Giffard and Hall’s many years later per- 
fected. One may almost feel that the spirit of the 
great inventor hung over his last resting-place and 
directed the works in which he had last laboured on 
the road to a new prosperity. 

To review all that Hall’s did during the reigns of 
John and Edward would lead us into many of the 
branches of engineering which made Great Britain 
famous in the days of Victoria. Mr. Hesketh touches 
upon them all, lightly, but always attractively and 
always skillfully bringing out the salient technical 
points. This history occupies about one-half the 
volume, the other half being given up to the firm 
itself as we know it to-day, and to the personnel, 
both of the management and the operatives which 
has made it what it is. We must add, in conclusion, 
that the_volume contains many illustrations, among 
which one of old Marchant Warrell—who first had 
the courage to adopt a Fourdrinier paper machine—in 
his square paper cap, his steel spectacles, and his 
apron, diligently reading a book, will long remain in 
the memory. Mention of it brings back to mind 
Bryan Donkin the first, who was associated with 
John Hall in the development of the machine. 


SHORT NOTICES. 


The Principles of Electric Power Transmission by 
Alternating Currents. By H. Waddicor. London: 
Chapman and Hall. Price 21s.—The demand for a third 
edition of this book has provided the author with an 
opportunity for revising certain sections, notably that 
on underground cables, which has been rewritten and 
considerably enlarged and made to cover the important 
developments in cable manufacture during recent years. 
Like its predecessors, the present volume meets the needs 
of students pursuing a course of study at universities and 
technical schools, and although it is not claimed that 
anything novel is presente, the author believes that the 
book may also prove helpful to designers and engineers 
responsible for the operation of power transmission 
systems. 





BOOKS RECEIVED. 


Aeroplane Structures. By A. J. Sutton Pippard, M.B.E., 
D.Sce., and Capt. J. Laurence Pritchard. London: Long- 
mans, Green and Co., Ltd., 39, Paternoster-row, E.C.4. 
Price 21s. net. ; 

Stage Lighting: Principles and Practice. By C. H. 
Ridge, A.R.S.M., and F. 8. Aldred, A.M. Inst. C.E. 
London : Sir Isaac Pitman and Sons, Ltd., Parker-street, 
W.C.2. Price 7s. 6d. net. 

Industrial and Manufacturing Chemistry. Part II, 
Inorganic. Vol. I. Fifth edition. By Geoffrey Martin, 
D.Se., Ph.D. London: The Technical Press, Ltd., 5, Ave 
Maria-lane, E.C.4. Price 28s. net. : 








SIXTY YEARS AGO. 





THERE is an air almost of prophecy in a leading article 
on “ Traction Engines’? which appeared in our issue of 
August 13th 1875. The transport of goods and passengers 
on common roads was, we said, the one direction in which 
the application of steam had not been a practical success. 
From Cugnot’s time to our own it had yielded one long 
record of disappointed hopes and baffled anticipations. 
In spite of distinguished patronage and world-wide 
attempts to perfect it the manufacture of the traction 
engine was confined to four firms, all British, namely, 
Messrs. Aveling and Porter, Fowler, Howard and Burrell. 
Messrs. Robey and Messrs. Ransomes, Sims and Head had 
striven energetically to make the Thompson engine a 
success but had abandoned the attempt in despair and 
many other firms which at one time made traction engines 
had found that they meant ruin. For half a century the 
most talented engineers had done all in their power to 
apply steam to the propulsion of vehicles on common 
roads but without success. The traction engine was an 
almost unique episode in the annals of invention. Engi- 
neers, however, seldom knew when they were beaten. 
We did not despair but before the traction engine became 
really satisfactory it would be necessary for engineers to 
make themselves masters of a very complex subject. 
One of the main lessons which would have to be learned 
was that the duties to which the traction engine for road 
haulage purposes should be applied should be confined 





to the haulage of goods and passengers on common roads 
and not extended to cover at the user’s will ploughing, 
thrashing and the driving of general machinery. Increased 
speed would also be required. The accepted proper speed 
for a traction engine was at the moment about 3} miles 
an hour but it could not be denied that the introduction 
of a high-speed engine would meet a demand and extend 
the usefulness of steam for the propulsion of road vehicles. 
The reduction of the coal consumption was another factor 
which would need attention. It ought, we thought, to be 
possible to reduce the coal from the prevailing common 
figure of 50 lb. per mile to at least 30 lb. Turning to the 
detailed design of a traction engine which in our view 
would be such as to ensure for it an extensive demand 
we said that nothing was to be gained by departing from 
the locomotive type of boiler with a low fire-box and tubes 
of smaller diameter than had hitherto been used by trac- 
tion engine builders. Gearing should be abandoned. A 
one-speed engine would serve the needs of all but that class 
of driver who relied on his low speed for getting him out of 
a hole in the road or in a field, The engine should be 
placed below and not above the boiler and the fly-wheel 
should be reduced to the smallest possible dimensions or 
eliminated altogether. The road wheels should be fitted 
with springs and if a satisfactory design of four-coupled 
road locomotive could be produced something worth having 
would be gained.... Making allowance for the fact that 
our vision was bounded by the use of steam and-did not 
take in the possibility of employing the internal combus- 
tion engine there is to be traced in our remarks the germ 
of certain ideas which guided the evolution of the motor 
car or marked its development. 








DOUGLAS SOCIAL CREDIT. 





WE now regret to find that, owing to the inclusion of the 
following passage in a letter which we wrote to Major 
Douglas, he had expected us, under clause (b) of our letter, 
to reprint in full his Statement of Evidence before the 
Macmillan Committee, republished in his ‘“‘ Monopoly of 
Credit ” :— 

‘‘There has been such a revival of interest in your 
Social Credit scheme during the past few months, and we 
have published so many letters about it that I have asked 
a well-known economist—not a banker, but an indus- 
trialist—to analyse it critically. He has agreed, but 
asks either that (a) you would write a special article for 
THe ENGINEER, incorporating the heart of your 
doctrine, and including not only an exposition of the 
causes which in your view justify it, but also a clear 
exposition of the manner in which it would remedy the 
present evils which you diagnose in the existing 
monetary and economic system; or (b) select one of 
your addresses or chapters as an adequate substitute for 
(a).”” 

We lay these facts before our readers, since they may 
have received a wrong impression from an editorial note 
appended to a letter printed in our issue of June 28th, which 
ran as follows :— 

“To prevent any hasty misjudgment of our actions, 
we wish our correspondents to know that we invited 
Major Douglas to contribute an article as a hkasis for 
Dr. Coates’ examination. He declined to do so, as he 
was going abroad, but said that his ‘Monopoly of 
Credit ’ might be taken as expressing his views. That 
book contains the minutes of his evidence before the 
Maemillan Committee and his Tokyo (W.P.C.) paper.” 
Major Douglas did in fact offer, not ‘‘ The Monopoly of 

Credit,” but his Statement of Evidence, submitted to the 
Macmillan Committee as a basis for cross examination, 
which he considered would meet the request made under 
(b) in the letter to which reference is made. 








PROFESSIONAL AND INDUSTRIAL DISTRI- 
BUTION OF ENGINEERS.* 


Tue American Engineering Council has recently 
completed a brief analysis of the professional activities 
of 172,146 who listed themselves as engineers under the 
last census. This analysis opened so many lines of thought 
that the U.S. Bureau of Labour Statistics became 
interested and is co-operating with the Council and the 
several national engineering societies in a profession-wide 
survey, the results of which should be available this year. 

This preliminary survey lists 78,813 civil, 44,752 
electrical, 40,409 mechanical, 4738 mining, and 3434 
chemical engineers. Although the census classification 
is open to error because some men claim the title of engi- 
neer who are not entitled to it, and others are in executive 
or other positions not definitely labelled engineering, 
this analysis is the most comprehensive that has thus far 
come to light. 

The distribution in industry of the five types of engineers 
is very interesting. The major activity of those civil 
engineers listed is Government service, 28-39 per cent., 
which, with roads, building construction, and steam 
railroads, account for 73-78 per cent. Telegraph and 
telephone, electrical machinery, and electric power plants 
account for 66-34 per cent. of the electrical engineers ; 
direct mining operations take 58-67 per cent. of the mining 
engineers, with allied industries requiring an additional 
third of the total. Of the chemicais 47-2 per cent. are 
employed by chemical factories and petroleum refineries, 
with the others scattered through 37 industries. 

But the mechanical engineer is our particular interest. 
Of those listed 23-2 per cent. are in iron and steel produc- 
tion and machinery, 9-74 per cent. in the automobile 
industry, 5-9 per cent. in electrical machinery, and the 
remainder scattered through 85 other industries with 
less than 5 per cent. in any one. A total of 93 industries 
is listed for all engineers ; of these, mechanical engineers 
are employed by 88. 





* Reprinted from an article “ A New Curriculum in Mechanical 
Engineering”’ by Messrs. Eidmann, Shoudy and Baumeister 
in Mechanical Engineering, August, 1935. 
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1800 B.H.P. Vis-a-Vis Oil Engine. 


On more than one occasion we have described in these 
columns the vis-a-vis type of horizontal oil engine, 
designed and built by Crossley Premier Engines, Ltd., 
of Sandiacre, near Nottingham, which have been success- 


found that by this means the bearing surface of the piston 
can be considerably increased and any tendency to piston 
slap almost entirely eliminated. 

The alternator was designed and supplied by Bruce 
Peebles and Co., Ltd., of East Pilton Works, Edinburgh, 
and is of open revolving field salient pole type. It has a 
designed output of 1460 kW at 0-8 power factor, and 
delivers three-phase, 50-cycle current at a pressure of 
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test we were impressed by the smooth running of the 
unit. The arrangement of the two crank shafts at the 
fly-wheel is shown in Fig. 2. The fly-wheel is of the six- 
armed split type, and is gripped on to the shaft by 
four hub bolts. At the rim joint there are two steel 
joggles let into the side of the rim on either side. The 
arms carry machined faces to which the brackets 
which support the alternator rotor are attached. The 
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FIG. 1-LONGITUDINAL SECTION THROUGH CYLINDERS AND BED PLATE 


fully applied for driving marine refrigerating machinery, 
air compressors, pumps and electric generating plant. 
Herewith we illustrate the largest engine of this type 
yet built, which we recently inspected during its official 
tests at the maker’s works. As the engraving above 
shows, it is a complete oil engine driven generator set, 
comprising two six-cylinder units with the fly-wheel 
type alternator placed between the units, and the exciter 
driven from an extension of the crank shaft. The engine 
is about to be shipped to one of the West African mines 
of the African Manganese Company, Ltd., of 19, St. 
Swithin’s-lane, London, E.C.4. It is of unusual interest 
as it has been designed for pressure charging, and will, 
when fans have been fitted, be the most powerful super- 
charged unit of its particular type so far constructed. The 
cylinders have a bore of 184in., with a stroke of 28in., and 
are designed to develop at 214 r.p.m. an output of 1800 
b.h.p. When pressure charged, however, the output of 
the engine will be raised to 2265 b.h.p. total, including the 
power required to drive electrically the two fans for super 
charging. When pressure charged the engine will have a 
net output of 2200 b.h.p. at 214 r.p.m. The particular 
design adopted for this installation embodies several new 
features in centralised control, and the arrangement of 
the alternator. In Fig. 1 we reproduce a section through 
the cylinders which serves to indicate the strongly ribbed 
bed plate and the simple and symmetrical design of the 
cylinder casings, also the one-piece castings which comprise 
the liners and breech ends. As Fig. 4 shows, the breech 
end cover consists of a single plate which when the sprayer 
valve has been removed can be quickly dismantled, giving 
easy access to the jacket spaces. The main bearings are 
split diagonally in order that the centre half of each bearing 
shall coincide with the point of maximum load. Each 
bearing is tightened by a wedge held in place by the bearing 
keys. We need hardly refer in detail to the design of the 
erank shaft, connecting rods and pistons, since they were 
fully referred to in an article published in our issue of 
August 19th, 1932. Reference may, however, be made to 
the method adopted for avoiding piston slap. It will be 
seen in Fig. 1 that a narrow slot runs longitudinally along 
one side of the skirt. By adjusting the width of this 


525 volts. The method of driving the alternator was | alternator slip rings are mounted on a sleeve and the 
carefully considered, and the merits of different types of | couplings are enclosed, oil-throwing rings being provided. 


drive were compared. It was found that the central 












































Attention may be called to the new open pattern inlet 
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FiG. 2—CRANKSHAFT, FLYWHEEL AN 


arrangement adopted, with two groups of six cylinders on 
either side of the fly-wheel on which the rotor is mounted, 
give operating conditions which ensure freedom from 





slot the skirt can be slightly sprung open, and it has been 





torsional vibration at any engine speed. During the 


D ALTERNATOR ROTOR MOUNTING 


valves which are directly attached by a short connection 
to the transverse air inlet manifold to which the fans can 
be coupled. The fans, to be fitted at a later date, 
will be fixed with the inlet between the two cylinder 

















Ave. 16, 1935 


THE ENGINEER 


175 








groups, as shown by drawing, Fig. 8. Each fan will com- 
prise a Keith Blackman electrically-driven blower of the 
single-stage type with a fabricated steel impeller on a cast 
iron centre, which is mounted within a cast iron casing, 
and runs in ball bearings at a speed of about 2900 r.p.m. 
The electric motor is of the Keith Blackman pattern, 
and is directly attached to the fan casing in the manner 
shown in Fig. 6. ; The pressure volume characteristic of 
the blower is such that the pressure does not vary to any 
extent over a wide range of volume, and the performance 
is economical as the power required falls at reduced loads. 
At full load the fan will be designed to deliver about 
2900 cubic feet of free air per minute at a pressure of 
12 1b. per square inch. 

Forced lubrication is provided for all the main bearings 





starting operations all six fuel pumps at this end are cut out. 
The decompression gear is mounted on a horizontal shaft 
moved by a pneumatic plunger and automatically returned 
to position by spring action. The plunger casing and 
shaft are shown in Fig. 5. When starting, the upper master 
air valve is first opened, which automatically places all 
the cylinders under decompression and starts the engine 
on six cylinders running under compressed air. On 
moving the lower starting handle through a 60 deg. 
sector, three cylinders are put on fuel, and a further 
60 deg. puts three further cylinders on fuel, while 
another 60 deg. of movement puts the remaining six 
cylinders on fuel and the air can be cut off. The starting 
operation is thus rendered very simple. 

We show in Fig. 7 the characteristic curves for the set 





Fic. 3—OlL PUMP AND COOLER AT EXCITER END 


and the big ends of the connecting-rods, and oil is delivered 
to this system, which is complete with filters and coolers, 
by two gear whee! type pumps, one at either side of the 
unit. For the lubrication of the cylinders and exhaust 
valves there are four nine-point feed Wakefield sight-feed 
mechanical lubricators. In order to cool the oil in circu- 
lation, a Serck pattern oil cooler is provided. Fig. 3, which 
is a view taken at the exciter end of the unit, shows this 
cooler with its top oil feed and bottom cooling water con- 
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Fic. 4—FUEL PUMP AND DECOMPRESSOR 


nections, also the overflow of the cooling water to the open- 
ended discharge vessel. This view also illustrates the 
indicating gear. An alarm whistle on the lubricating oil 
pump comes automatically into action should there be 
any failure in the lubricating oil system. The circulating 
water system comprises a Holden and Brooke cooler and 
two motor-driven circulating water pumps, one of which 
is & spare. 

A special system of centralised starting controls has 
been adopted. For starting the engine, compressed air 
at 250 Ib. per square inch is used, which is supplied 
by a small Crossley oil engine coupled to a Hughes and 
Lancaster air compressor, delivering to an air storage 
receiver. The master air valve and the starting hand 
wheel are arranged on concentric spindles mounted on 
the columns shown at the right-hand side of the platform, 
Fig. 5. Directly in front of the attendant is the gauge 
board with the pressure gauges and thermometers, also 
speed indicator and multiple point Siemens pyrometer ; 
while to the right is the control wheel for varying the 
governor setting. Compressed air valves are fitted on all 
six cylinders at the front end of the engine and during 





which was tested at a designed output of 1800 b.h.p. and 
1200 kW at 214r.p.m. The guaranteed oil fuel consump- 
tion of 0-370 lb. per b.h.p. hour was recorded and the 
amount of fresh oil per twenty-four engine hours worked 
out at 6-0 gallons. The curves given show the fuel 
consumption, the exhaust temperatures, and the per- 
centage volume of oxygen and carbon dioxide in the 
exhaust gases. 

As the oil engine driven generating set will have to work 
in conjunction with existing steam plant, use is to be made 
of the heat in the exhaust gases to work up to 360 deg. 
Fah. and generate steam and hot water which will be by- 
passed to the Babcock and Wilcox 140 lb. pressure water- 
tube boilers and will thus enable the boilers to be kept hot 
ready for immediate steaming. 

The exhaust manifolds are carried from below the 
cylinders at either end of the engine to an exhaust pit in 





FiG. 5—-CONTROL PLATFORM 


which an exhaust box and @ short length of exhaust pipe 
within a 25ft. high ventilating shaft are provided. Between 
the two ventilating shafts a Spanner thimble-tube spiral 
flow boiler is placed. The vis-4-vis exhausts from the two 
banks of cylinders discharge into the exhaust boxes and 
are connected to the boiler by short lengths of 12}in. 
diameter pipe entering it through enclosed louvres. The 
rated output of the boiler is such as to recover about 
1,000,000 B.Th.U. per hour from the exhaust. The gas 
flow is so arranged that all interference between the two 
entering streams is avoided while an initial spiral flow is 
given to the gases. This is maintained both by the spiral 
formation of the nest of thimble tubes and by the spiral 
gas controlling deflectors which are arranged along the 
central axis of the boiler. As the engine is arranged for 





pressure charging it is of interest to note that such opera- 
tions will involve no change in the present boiler arrange- 
ments, other than a simple adjustment of the spiral control 
deflectors which may be necessary to accommodate 
the larger volume of gas which will be dealt with 
when the engine is operating under pressure charged 
conditions. 

It is of interest to record that the decision to supercharge 
this large engine as the power requirements increase 
follows the successful operation of many engines of this 
type. It may be stated that between twenty and thirty sets 
of engines of the pressure charged Premier type have been 





FIG. 6—SUPERCHARGING FAN 


put to work during the last few years in various parts of 
the world. This is worthy of note in view of the fact that 
the Premier Gas Engine Company, Ltd., as it was until 
lately known, was among the pioneers of pressure charging 
for internal combustion engines in this country. As long 
ago as 1890 the process of scavenging the combustion 
chamber of a four-cycle engine by providing a blower to 
supply the additional air, and having a larger overlap of 
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FiG. 7—-TEST RESULTS 


the opening of the admission valve and closing of the 
exhaust valve, was experimented with in Great Britain 
by the late Mr. J. H. Hamilton, of the Premier Gas Eagine 
Company. In that year he designed and built what was 
known as the “‘ Positive Scavenger ” gas engine of 50 h.p. 
The engine, incidentally, is still in existence and we 
recently saw it at the Sandiacre works. The title “* Posi- 
tive Scavenge Engine ’’ was then chosen because the 
products of combustion, which, in the ordinary engine, 
are allowed to remain in the clearance space behind the 
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FiG. 8—DISPOSITION OF FAN 


piston, were swept out by a charge of air forced through 
this clearance space in @ positive manner. By this 
arrangement the incoming charge of gas and air is not con- 
taminated and heated by burnt gases, but is mixed with 
pure and cool air, which can support combustion. Engines 
of this type, it may be recalled, were operated with a mean 
indicated pressure of as high as 125 lb. per square inch 
when producer gas was used as a fuel. It is perhaps useful 
to recall this fact in these days, when some engineers are 
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still disinclined to adopt what they consider to be high 
pressures. The particular engine above referred to was 
most successful and a design was later produced for 
standardised engines up to 500 b.h.p. per cylinder. This 
further successful application of pressure charging to large 
vis-a-vis engines by adopting blowers of British design 


will no doubt be of interest to many power engineers 
engaged in electrical and mining work. The installation we 
have described was designed to the specifications of Mr. 
C. R. Miller, chief engineer of the African Manganese 
Company, Ltd., and the tests of the engine were satis- 
factorily carried out under his supervision. 








Voltage-Regulating Gear for Transformers. 
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HE areas over which electricity is now distributed are 
I so large that the accurate regulation of the voltage 
at the consumers’ terminals presents problems that were 
not encountered when feeders were shorter and less 
heavily loaded. The standard of voltage regulation now 
aimed at is, moreover, higher than it used to be, for it is 
recognised that even the small variations permitted by 
the Electricity Supply Regulations of 1934 are disadvan- 
tageous both to the supplier and to the consumer. The 
former suffers in reputation if the voltage is not constant, 

















FiG. 1—-PARSONS VOLTAGE REGULATOR 


and loses considerably in revenue when it is low ; while 
the consumer has to endure reduced efficiency and poor 


service from his industrial and domestic apparatus, in 
addition to its possible rapid deterioration if the voltage 
varies unduly. 

It is usually out of the question on economic grounds 
alone to increase the size of the distribution mains to the 


extent which would be required to give consumers a 
sensibly constant voitage under all conditions of loading, 
so that it becomes necessary to provide some form of 
regulating apparatus at the distributing sub-stations. 
Such apparatus may be constructed in accordance with 
two different principles ; either the voltage in the distri- 
bution line may be regulated by some indictive device 
of the moving coil or the sliding core type, or its con- 
stancy may be secured by changing the tappings of the 


while the effect of such regulators on the power factor of 
the system is another drawback which cannot be. dis- 
regarded. Tap-changing mechanism is free from these 
defects as*the losses it involves are negligible, while it 
leaves the power factor unchanged. It has, moreover, the 
advantage of requiring less space for its accommodation, 
a matter of some importance in small sub-stations. For 
these reasons, when C. A. Parsons and Co., Ltd., decided 
to include voltage-regulating apparatus among their 
standard products, they adopted the principle of tap 
changing, and devised a mechanism which while being 
reasonable in cost can be relied on to work satisfactorily 
for long periods with the minimum of attention. It was 
designed to operate in such a manner as to prevent abrupt 
changes of voltage and other disturbances of the system, 
and to fulfil its functions silently, an important con- 
sideration in certain sub-stations in residential localities. 
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FIG. 


Attention was paid to the simplicity of adjustment of the 
controls for altered service conditions, while care was 
taken to ensure that the apparatus should be uninjured 
by any failure or restoration of the supply, and able to 
support any overload to which the system might be 
subjected. 

The function of the Parsons voltage regulator is to 
adjust the voltage ratio of a transformer by changing the 
connections of its tappings while on load. The required 
changes are effected by means of a series of hermetically 
sealed mercury switches which are opened and closed in 
sequence, the necessary mechanism being set in motion 
by an electric motor or by hand. In the former case the 
regulation of the voltage may be entirely automatic, or 
it may be controlled electrically by an operator at a 
distance. 

Since the satisfactory service of any form of tap- 
changing gear depends largely upon the efficiency and 
durability of the switch contacts, much attention was 
given to this question. The usual forms of metallic con- 
tacts suffer progressive deterioration from the small but 
inevitable amount of arcing which takes place at them. 
To reduce the trouble from this cause they have to be of 





massive construction, demanding a powerful mechanism 
and considerable energy for their operation. Their 
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FiG. 2—INTERNAL VIEW OF REGULATOR 


step-down transformer, and thus altering the voltage ratio 
of the latter. 

The use of regulators operating on the induction prin- 
ciple entails electrical losses of such magnitude that their 
capitalised value adds to the real cost of the apparatus, 


s 





employment therefore involves a heavy and expensive 
piece of apparatus, which is always more or less noisy and 


ubject to wear. Mercury switches, on the other hand, 


have no arcing troubles, and being small, light, and easily 
insulated for high voltages, they are peculiarly suitable 


for tap-changing gear. Each switch is entirely self- 
contained, so that the whole of the effective switchgear can 
be made up of small standardised units, consisting of gas- 
tight sealed vessels in which the make and break of the 
circuits take place. The final design of mercury switch 
was arrived at after a long series of full-load service tests, 
involving over a million operations. These tests showed 
that the switches could be relied on to make and break 
their rated current and voltage without deterioration for 
an indefinite period, and also demonstrated their capability 
of withstanding the short-circuit currents and the line 
voltages of the transformers with which they were required 
to work. 

The external appearance of a Parsons voltage regulator 
is shown in Fig. 1, while a view of the interior of the 
apparatus is given in Fig. 2. For each of the three phases 
of the transformer there is a vertical partition of bakelite 
board on which the necessary number of mercury switches 
are mounted in a circle. This number depends, of course, 
on the number of regulating steps required. The available 
connections are one less than twice the number of switches, 
eight switches, for example, allowing fifteen voltage 
steps to be obtained, and so on. The voltages intermediate 
between those directly due to the tappings are obtained 
by means of a centre-connected choking coil, which also 
provides for the continuity of the circuit during the 
transition from step to step. This choking coil is rated 
for continuous duty, and is so proportioned that the voltage 
drop due to the additional reactance is negligible. The 
way in which the coil is connected is shown in Fig. 3, 
which refers to a single phase of the transformer, and 
indicates the positions of the switches for three consecu- 
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3—TAP CHANGING CONNECTIONS 


tive voltage steps. At the next step, switches 4 and 5 
would both be closed, then 5 alone would be closed, 
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then both 5 and 6, then 6 alone, and so on to the end of 
the range. 

Each set of mercury switches is operated by a cam 
which tilts consecutively the levers to which the switch 
carriers are attached. One of the switches with its 
carrier is illustrated in Fig. 4, while portions of the 
cams are visible in Fig. 2, but the arrangement wilil be 
better understood from Fig. 5. The latter shows a 
cam and levers, and the disposition of the mercury 
switches on the other side of the bakelite plate. The 
switches are gravity controlled. When a lever is free 
from the operating cam, the switch returns to its 
normal open position under its own weight. The 
movement of the switches is limited by suitable stops 
on the panel. 

With three-phase tap-changing gear, the three sets of 
switches are operated by cams mounted on a common 
driving shaft, thus making it impossible for the regulation 

















FiG. 4—MERCURY SWITCH 


of the phases to be out of step. Fixed to this shaft are 
two ratchet wheels, with teeth turned in opposite direc- 
tions, as can be seen in Fig. 5. These wheels serve to give 
a step-by-step motion to the shaft. They are actuated 
by an ingenious pendulum motion, which ensures that 
once a tap-changing operation has been initiated, the 
mechanism shall complete the operation infallibly, without 
reference to the condition of the supply during the move- 
ment of the regulator. This is a very important charac- 
teristic of the Parsons voltage regulator, and it is made 
possible by the very small amount of power required to 
operate the switches. The power is furnished by the swing 
of a pendulum, the tap change being effected by the 
stored energy of the pendulum itself, so that it is entirely 
unaffected by line conditions. The duty of the driving 
mechanism is merely to raise the pendulum, which then 
falls free of the mechanism, and takes complete charge 
of the operation. The action is positive, quick, and noise- 








less, and since the only effort required is that for tilting 
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@ mercury switch, the wear and tear is negligible. With 
this device, no limit switches to prevent over-running 
at the extreme positions of the gear are required, for the 
mechanism can be operated continuously in either direc- 
tion without danger. It is, moreover, impossible for the 
tap changings to be made otherwise than in the correct 
sequence. The whole of the regulating gear is contained 
in a tank of transformer oil. The terminal board of the 
apparatus closes the duct that carries the leads to the main 
transformer, so that the latter is shut off from the regulat- 
ing gear. 

As has already been mentioned, the Parsons voltage 
regulator may be actuated either by hand, or automatically 
by the voltage, or by distance control. Hand operation 





| 


ee 









Switch 

Connection. 
Mercury 
Switches. 
Cleat. 


Main 
Driving 
Shaft. 











FiG. 5-MERCURY SWITCHES AND CAM 


is effected by the handle seen in Fig 2 and shown more 
clearly in Fig. 6. One complete turn of the handle causes 
one tap change. Before the handle can be moved a spring- 
loaded button must be depressed, this button also serving 
as a stop to mark the end of the turn. Each turn of the 
handle causes a revolution of the cam A, keyed to the 
shaft on which the handle is fixed. The cam, during its 
movement, engages with the upper part of the operating 
lever shown in Fig. 7, and causes the pendulum to be 
lifted to one side or the other, according to the direction 
in which the handle is turned. At a certain point, the 


keyed to the main cam shaft as shown in Fig. 5. At the 
moment of release of the pendulum one of these pawls 
engages with the teeth of the appropriate ratchet wheel. 
The stored energy of the pendulum thus causes the rotation 
of the ratchet wheel through the space of one tooth 
pitch, and carries the gear through one complete tap 

















FiG. 7—OPERATING LEVER AND PENDULUM 


change, raising or lowering the voltage according to the 
side to which the pendulum was lifted. Since the fulerum 
of the pendulum is not concentric with the axis of the 
main cam shaft, the pawl becomes disengaged from the 
ratchet wheel when the pendulum has fallen to the vertical 
position. Thus, when the operation of tap changing has 
been completed, the pawl is out of engagement. The 
mechanism is simultaneously locked by a weighted catch 
which engages with a notched wheel keyed to the main 
cam shaft. On the front of this wheel is a disc bearing 
numbers on its face, to enable the position of the gear 
to be observed at any time. 

The angular motion of the main cam due to each fall 
of the pendulum is sufficient to operate one only of the 
mercury switches. If, for example, the initial conditions 
are as shown in the first diagram of Fig. 3 with switch 3 
closed, a fall of the pendulum in the appropriate sense 
will cause the closing of switch 4, thus bringing about 
the conditions of the second diagram. The next operation 
will result in the opening of switch 3, and so on. When 
the last of the switches has been actuated, further motion 
of the gear in the same direction is rendered impossible 
by the toothless arc of the ratchet wheel. If, therefore, 
the pendulum is again lifted and released after this position 
has been reached, it will merely swing freely without 
operating the gear. This provides a complete safeguard 
against over-running, while in no way interfering with 
the readiness of the gear to operate in the reverse direction. 





cam releases the pendulum, allowing it to fall back freely. 


The mercury switches, illustrated in Fig. 4 are 
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FIG. 6—-OPERATING MECHANISM 


Reference to Fig. 7 will show that a pawl carrier taking 
the form of a weighted lever is pivoted to the pendulum 
arm in such a manner that it can swing in a plane parallel 
to that of the pendulum, the extent of its swing relative 
to the arm being limited by a pin in a slotted hole. The 
upper end of this lever is fitted with steel insets which 
act as pawls with reference to the two ratchet wheels 
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simple and interchangeable. Each consists of @ con- 
tainer of glass partly filled with mercury; the glass is 
of @ special composition which is not attacked by mercury 
vapour. All air is exhausted from the container and 
replaced by an inert gas. The electrodes, at which the 
circuit is made and broken when the switched is tipped, 


same coefficient of expansion as the glass into which they 
are sealed. A porcelain liner is fused to the glass between 
the electrodes to resist the heat of the are when the 
current is broken, and to prevent deterioration of the 
interior surface of the container. Stranded flexible con- 
ductors, insulated with beads, lead the current to and from 
the switch. 

Each switch is thoroughly tested before being assembled 
in the regulating gear. It is required to withstand for 
one minute a test ‘voltage across the electrodes many times 
greater than that to which it would be subjected under 
working conditions. It is further required to carry, with 
an ample margin of safety, the maximum short-circuit 
current of the transformer for such periods as this current 
could endure in a modern system. As the normal full- 
load current with which the switch has to deal is small 
as compared with its actual current-carrying capacity, 
the depreciation in service is negligible. 

For push-button and automatic control, a driving motor 
is provided to operate the tap-changing gear. This motor 
is seen prominently in Fig. 6. It consists of two separate 
single-phase induction motors coupled together and con- 
tained in one frame, speed being reduced by silent gearing 
housed in a gear case integral with the frame. The gears 
are of brass and fibre construction and run in a totally 
enclosed grease bath. The duplication of the motor allows 
the cam shaft to be driven in either direction. The motor 
is equipped with a self-contained braking device, but 
otherwise its construction is extremely simple, no brushes, 
commutator or centrifugal starting arrangement being 
employed. Its driving shaft actuates the cam B, which 
lifts the operating pendulum and then releases it. The 
function of the cam is thus similar to that of the hand- 
driven cam A, and the same sequence of operations follows 
its action. One revolution of the driving shaft completes 
one tap change. After the cam has released the pendulum, 
current is automatically cut off from the motor, which 
is then stopped practically instantaneously by its internal 
braking mechanism. 

The motor is started by pressing one of the push-buttons 
which are mounted on a panel of the kind illustrated in 
Fig. 8 when remote control lis provided for. Imme- 
diately the appropriate button is pressed the motor 
starts up in the desired direction, and one complete tap 
change is carried out independently of the condition of 
the circuit. To ensure that this change, once initiated, 
shall be carried through to a finish, two sets of maintaining 
and interlocking switches are employed, one electrically 
operated by the push-button and the other mechanically 
operated by the motor. When either of the push-buttons 
is pressed @ maintaining relay closes and retains itself, 
thus rendering subsequent operations independent of any 
further operation of the button. After about three seconds, 
the motor switch closes automatically and the relay is 
open circuited, the motor being then connected directly 
across the supply mains. When the tap change is com- 
pleted the switches return to their normal positions, the 
motor stops, and all is ready for another tap change to 
be initiated. The time taken for one complete cycle of 
operations is about ten seconds. 

As there are no limit switches at the ends of the range, 
the tap-changing gear may be operated as though to go 
beyond its range without affecting the regulator. Although 
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FiG. 8—CONTROL PANEL 


in such a case the motor runs and causes the pendulum 
to swing, the latter does not engage with the main cam 
shaft on account of the gap in the ratchet teeth alluded 
to in the description of the hand-operating gear. The 
motor is continuously rated and may be run indefinitely 
at the limits of the range without danger to itself or to 
any other part of the mechanism. 

The instrument on the face of the distance-control 
panel is graduated in percentages of the normal supply 
voltage, and indicates, therefore, the position of the tap- 
changing switches at any time. It is operated from a 
transmitter on the main shaft of the regulator. This 
transmitter consists of a brush arm moving over @ series 
of segments which are connected to a potentiometer 
resistance. The resistance is mounted on the regulator 
frame, under oil, and can be seen in Fig. 2 to the left of 
the pendulum. In addition to this device, a similar 
transmitter may be provided, having its segments con- 
nected to the various tapping positions for use with 
supervisory control gear. 

The essential feature of any automatic voltage regulator 
is the voltage relay. The ordinary type of solenoid or 
balanced-arm relay, if sensitive to voltage changes of 
less than 1 per cent., is a delicate mechanism which 
requires careful adjustment and maintenance. A much 
more robust apparatus is obviously desirable for regulators 
used in conjunction with transformers, particularly as 
these are often installed in widely separated and not very 
accessible positions, rendering supervision difficult. In 





are composed of a vacuum-annealed metal having the 





the Parsons automatic voltage regulators a new and 
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ingenious type of relay, devised and patented by the 
firm, has been incorporated. This relay has no moving 
parts or contacts whatever, its action depending entirely 
on electrical principles. 

It is known that when an alternating current circuit 
comprises an iron-cored inductance working near its 
saturation point, connected in series with a capacity and a 
resistance, there is a critical voltage, above which a large 
increase of current in the circuit takes place suddenly. 
The circuit, in fact, gets into a resondnt condition and 
remains in this state with any further increase of voltage. 
In the Parsons relay there are two circuits of this kind con- 





























nected in parallel across the mains to be regulated, as shown | side will be seen the two iron-cored inductances. Above | it is low both are de-energised. Under either of these 
conditions a link connected to the plungers moves in such 
&@ way as to cause a clutch to become engaged, and to 
V rotate at a speed proportional to that of a synchronous 
motor, which has already been started in the appropriate 
248 | direction by a mercury switch operated by the motion of 
the link. When the clutch has been turned through an arc 
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voltage up to 248-5 volts, or 1-5 volts below the normal 
pressure of the system assumed, the increase of current is 
extremely small. At that point a relatively enormous 
increase suddenly occurs, and a further rise in voltage 
results in the increase of current continuing only at a 
much slower rate. If the voltage now be lowered the 
current falls at first at the same rate as that of its last rise, 


The diagram of connections given in Fig. 9 has been 
reduced to its very simplest form in order to make the 
principle clear. In practice the terminals of the con- 
densers are not connected directly to the solenoids, but 
small step-down transformers are interposed. Further- 
more, the low-tension current obtained from these trans- 
formers may be rectified by all-metal rectifier units. This 
permits direct-current solenoids to be used, such solenoids 
having the advantage of being more positive and also 
quieter in action. 

The arrangement of the actual relay apparatus is illus- 
trated in Fig. 10. On the lower part of the panel, at each 





























effective inductance of the coils can readily be altered, thus 
providing a means of adjusting the normal voltage which 
the relay will maintain. The resistance units are not 
shown in Fig. 10. They are either mounted in the main 
regulator tank under oil or are placed at the back of the 
panel. 

Every distribution system is liable to slight momentary 











but a sudden great decrease takes place at 249 volts. The | fluctuations of voltage due to the starting of motors, 
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FiG. 10-ARRANGEMENT 


current in the circuit ‘ A’ behaves in a similar way, but 
does not commence its abrupt rise until a pressure of 252 
volts is reached. 

This property of the two circuits is used to control the 
driving motor of the tap-changing gear. There are three 
cases to be considered, namely, those in which the voltage 
is low, normal, or high, respectively. When the voltage is 
below normal by an amount exceeding that of one step 
of the tap-changing gear, the current in both circuits is very 
small. The solenoids in the circuits “A” and “ B”’ will 
then both be de-energised. The switch controlled by the 
solenoid of circuit ‘ A” will therefore be open, while that 
controlled by the solenoid of circuit ‘‘ B ” will be closed. 
The motor will thus run in the direction required to raise 
the voltage. At times when the voltage is normal a heavy 
current will be flowing in the solenoid “ B,” holding its 
switch open. In the other circuit the current will not have 
reached its higher value, hence the solenoid ‘‘ A ”’ will be 
de-energised and its switch therefore also open. Conse- 
quently, at the normal voltage the motor will not be caused 
to run in either direction. Lastly, when the voltage is 
high the current in both solenoids is at its higher value 
and the motor will run in the direction required to reduce 





the voltage. 





OF RELAY APPARATUS 


switching operations and so on. Were the voltage regu- 
lator to be controlled directly by a sensitive relay of the 
type described, the apparatus would be set in operation 
by every temporary voltage change, however brief. This 
would obviously be undesirable, so to avoid it a time delay 
mechanism has been introduced. This apparatus prevents 
the regulator from initiating a tap change until the change 
in voltage has endured for a pre-determined time, so that 
transient fluctuations cannot set it in action. 

Devices for such @ purpose are, of course, common, but 
the majority of them depend upon the action of springs, 
dashpots, &c., which require frequent attention and are 
not wholly reliable under all conditions of service. The 
Parsons patented time delay mechanism comprises 
neither springs nor dashpots, nor other delicate features. 
It has a positive mechanical action which is unaffected by 
temperature changes or other alterations in the working 
conditions. It is, moreover, of robust construction and will 
continue to fulfil its functions indefinitely without super- 
vision or adjustment. The mechanism re-sets itself 
instantly and automatically after each operation, and 
every time delay starts from zero. The principle upon 
which it is based is that of preventing the tap changing 


chronous motor has had time to make a certain number of 
revolutions, pre-determined by the setting of the apparatus. 
By this means a perfectly definite and consistent time 
lag, varying from zero to 55 seconds or more, can be 
provided. 

The external appearance and internal arrangements, 
of the time delay mechanism are shown in Fig. 11, 
It is controlled by the solenoids ““A” and “B,” 
which, as has already been explained, are energised 
or de-energised according to the state of the line 
voltage to be regulated. It will be remembered that when 
the voltage is high both solenoids are energised, and when 





















FiG. 11—TIME DELAY MECHANISM 


depending upon the setting of the graduated dial on the 
front of the apparatus two fingers attached to the clutch are 
enabled to enter corresponding holes in a timing disc, 
which is thereby turned, with the result that a second 
mercury switch is closed and the voltage regulator starts 
operations. 

The relay circuit, time delay mechanism, and driving 
motor may all be supplied direct from the low-tension side 
of the main transformer provided that the pressure does 
not exceed 300 volts. At higher voltages either a special 
tapping or a separate potential transformer is necessary. 
In order to maintain a constant voltage under all load 
conditions at some point of the system remote from the 
transformer a compounding device is incorporated with the 
voltage relay. This device comprises a current trans- 
former in the same line as the voltage relay, having a 
resistance connected across its secondary winding. The 
voltage across this resistance varies directly with the load 
on the main transformer, and a proportion of this voltage, 
variable by means of a selector switch, can be opposed to 
the voltage across the relay. The latter, therefore, is 
actuated by a voltage directly related to the load on the 
system. 

In accordance with the traditional practice at the 
Heaton works, the Parsons voltage regulator was subjected 
to severe and prolonged tests and the behaviour of every 
detail was carefully studied before the apparatus was put 
on the market. 








CATALOGUES. 





J. anp H. McLaren, Ltd., Leeds, 10.—Catalogue No. 78, 
dealing with the firm’s marine type heavy-oil engines. 
HorpERN, Mason AND Epwarps, Ltd., Erdington, Bir- 
mingham.—A loose-leaf catalogue of power presses and sheet 
metal-working machinery. 

BrusH ELectricaL ENGINEERING Company, Ltd., Lough- 
borough.—Publication F 9, dealing with transformers from 
} kVA upwards to the largest sizes. 

MAGNESIUM CASTINGS AND Propucts, Ltd., 77-78, Bucking- 
ham-avenue, Slough, Bucks.—Data Sheet No. 1, giving par- 
ticulars of ‘‘ Magnuminium’”’ 177 and 220 magnesium base 
alloys. 











‘PRODUCTION AND APPLICATION OF SILVER SoLpERs.”’—In 
the second part of Mr. E. R. Thews’ article published in our 
issue of August 9th there are four references to Centigrade 
temperatures which should have been given as Fahrenheit. 
Thus in table III the melting temperatures for borax-boric 
acid mixtures are in terms of the Fahrenheit scale and not in 
degrees Centigrade. In column 3 the fusing point of the 
20-45-35 solder referred to should be about 1500 deg. 
Fahrenheit. Lower down in the same column the reference to 
1475 deg. Centigrade should be similarly changed. Finally at 
the top of the first column on page 137 the first sentence 
should read ‘‘ Monel metal and a number of similar composi- 
tions are rather sensitive towards temperatures above 1475- 
1500 deg. Fahrenheit.” It is only fair to state that Mr. 
Thews was not responsible for these errors. 





operation being begun until after a self-starting syn- 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The Problem of Prices. 


The last half of August is usually the quietest 
trading period in the iron and steel markets; but this 
year anticipations that a general advance in prices will 
take place in the autumn have stimulated buying in most 
departments. The agreement between the British and 
Continental steel makers has been followed by meetings 
at which the question of prices has been discussed, and it 
is understood that the British negotiators are demanding 
that the Continental works shall raise their prices to within 
10s. of the official British prices, and bring their extras 
into line with the British makers’ list. As there are 
variations amounting to two or three pounds in some of 
these extras, this is not an easy task. On the Continent 
attention has been concentrated upon the reorganisation 
rendered necessary by the entry of the Polish steel 
industry into the Cartel. This, it is expected, will make it 
easier to raise Continental export prices and it is understood 
that already steps have been taken to review the conditions 
ruling in some of the more important overseas markets. 
The question of prices in the British market is not an easy 
one to settle. The duties have been reduced to 20 per 
cent. from 334 per cent. in order to give the Continental 
steel makers more profit upon their reduced sales. This, 
however, was not understood by consumers and there was 
something like a rush to buy Continental steel at reduced 
prices, and considerable disappointment was expressed 
when it was found that the lower duties had had no effect 
upon values, and that by agreement between the British 
and Continental steel makers, with the sanction of the 
Government, prices would be maintained for the time 
being and raised so soon as the necessary arrangements 
could be made. Some surprise was felt that the duty 
upon steel plates was not lowered, although this course 
was recommended by the Import Duties Advisory Com- 
mittee. The position puzzled the market and apparently 
neither the British nor the Continental steel makers 
understood the situation. At any rate, Continental ship- 
ments of plates to this country were held up pending 
an official notice which was not forthcoming until 
August 14th. As the 334 per cent. duty was imposed for 
a temporary period which ended on August 7th, after 
which, if no agreement had been reached, the duties were 
to revert to the £3 per ton ruling immediately beforehand, 
the point was of considerable importance to the market. 


British Iron and Steel Production. 


The British Iron and Steel Federation, in its 
report for July, states that the production of pig iron in 
that month was 547,300 tons, against 529,300 tons in 
June and 528,300 tons in July last year. The production 
included 105,200 tons of hematite, 315,100 tons of basic, 
102,700 tons of foundry, and 10,000 tons of forge iron. 
The output of steel ingots and castings amounted to 
803,300 tons, compared with 770,000 tons in June and 
718,200 tons in July, 1934. At the end of July there were 
ninety-eight furnaces in blast, one having been blown 
out and two blown in during the month. The report does 
not give details, but the furnace put out of commission was 
at the Darwen and Mostyn Iron Company, Ltd., Mostyn, 
Flint ; whilst two were blown in at the works of Gjers 
Mills and Co., Ltd., Middlesbrough. The following table 
shows the average monthly production of pig iron and 
steel ingots and castings over a period of years and the 
output for the past four months :— 


Pig iron. Steel. 
Tons. Tons. 
1913—Monthly average .. 855,000 638,600 
1920 a a 669,500 755,600 
1929 <i 632,400 803,000 
1932 s8 pe 297,800 438,500 
1933 be $4 344,700 585,300 
1934 “ 498,200 738,300 
1935—April 526,300 808,700 
May 558,900 853,300 
June 529,300 770,000 
July.. 547,300 803,300 

Pig Iron. 


The situation in this market is satisfactory and 
the demand is more insistent than for the corresponding 
period of last year. The foundries in most districts are 
well employed, although few of them are working full 
time. On the North-East Coast business in Cleveland 
foundry iron has not been active, but shipments to Scottish 
consumers have increased since the Bank Holiday break, 
whilst local users continue to take a considerable tonnage. 
Many consumers seem apprehensive of a rise in price and 
are showing an inclination to buy forward ; but with the 
stocks low and production no more than sufficient to 
satisfy the demand the makers are not particularly anxious 
to sell far ahead. There has been a certain amount of 
business transacted, however, for last quarter delivery. A 
section of the market takes the view that the authorities 
would regard unfavourably any attempt to increase 
prices. There is a possibility that the railway rebates on 
blast-furnace materials may not be renewed after the end 
of the year, and as a result the price position beyond that 
date is uncertain. It is estimated that this would increase 
the production costs of foundry iron in all parts of the 
country by 3s. and 4s. per ton, and naturally this would 
be passed on to the consumer. Lately there have been some 
inquiries on export account, most of which have emanated 
from Scandinavian buyers, but on the whole the demand 
from overseas markets for Cleveland iron remains poor. 
In the Midlands the foundries re-started after a somewhat 
longer stoppage than usual. The situation varies at the 
individual consuming works, but in the majority of cases 
they have a good reserve of orders in hand. Most of them, 


during the past week. In some cases the blast-furnaces 
are not accepting business for far forward delivery, as 
they have heavy orders already on their books. In Scot- 
land the demand for pig iron is irregular, and whilst the 
light castings makers are taking fair quantities the 
demand from the foundries producing heavy castings has 
declined. The position in the hematite market is satis- 
factory so far as the volume of business is concerned, but 
there still remains some uncertainty regarding prices. 
Most of the makers are fully booked until the end of the 
year on home account, but overseas business continues 
dull. 


Scotland and the North. 


From the point of view of the Scottish steel 
works the most satisfactory development during the past 
week or two has been the placing of fresh orders for ships. 
Contracts for eight or nine new vessels have been awarded 
to Clyde yards, and although some of these come in the 
category of small ships the total tonnage is not inconsider- 
able and will result in some useful orders for the Scottish 
steel works. During the last few weeks the needs of t*> 
Scottish shipbuilding industry have declined as a result of 
the depletion of contracts, and although the steel works 
have continued to make heavy deliveries little fresh busi- 
ness for shipbuilding steel has been received. The engi- 
neering industry in Scotland is in a healthy position and a 
good tonnage of steel is going into the constructional 
engineers’ yards; whilst the locomotive builders have 
secured some new orders and one of the big works has 
resumed full-time working. The sheet department is in a 
better position than for some time, but although there has 
been a fair increase in the number of orders received from 
overseas, by far the greater proportion of the work in 
hand is for home consumers. Recent export orders have 
included contracts from India, Canada, South Africa, and 
the Argentine. Since the increase in the price of black 
sheets new home business has been quieter, as many large 
consumers, anticipating a rise in price, bought forward. 
The Scottish re-rollers are now in a strong position and 
most of them are working full time. The local require- 
ments of small steel bars, sections, and hoops have 
expanded considerably of late, and this points to the 
absorption of the stocks of Continental material, which 
until lately were held in Scotland. In the Lancashire 
market steady conditions rule. The steel works are well 
off for orders for structural material, but new buying has 
not been on a heavy scale, most of the constructional engi- 
neers having covered their requirements. Even unasso- 
ciated firms appear to have bought well forward and so 
escaped for a time, at any rate, the penalty of 30s. per ton 
charged to those works not affiliated to the British Iron 
and Steel Federation. There has been a moderate demand 
for plates. Offerings of Continental material have been 
received, but little business appears to have been trans- 
acted for delivery in the forthcoming quota period, which 
will end on November 7th. 


The Midlands and South Wales. 


Although holiday influences have caused some 
slowing of work at the foundries, forges, and mills, the 
accumulation of stocks at the blast-furnaces will not cause 
concern under present conditions. Re-rollers are in a 
good position for this per’ -d of the year, as they invariably 
have substantial contracts on hand. Small bars move 
off steadily and the increased demands upon the billet 
makers show every indication of approaching productive 
capacity. The call for structural steel has become more 
insistent, and there is an increased volume of inquiries 
for joists and sections. Constructional engineers have a 
large tonnage of specifications on hand, which will keep 
them well occupied for some time ahead. The only dis- 
appointing feature is the lack of demand for heavy 
plates, though most producers of light plates have sufficient 
orders to keep them engaged for about two months. 
The Association rates for angles, joists, ship and tank 
plates, and boiler plates, are fully held. There has been 
no falling off in the market requirements of black sheets, 
but both the home and export trade for galvanised 
corrugated sheets has been disappointing. Light 
supplies of foreign small steel bars have been released, 
but were practically unobtainable in this area. Colliery 
steel is in quiet request and no real revival is expected 
for about two months. A steady business is reported 
in finished iron with the exception of Crown bars, 
a few orders for which are keenly competed for. Con- 
ditions in the iron and steel industry in South Wales 
disclosed little change on the week. Most producers are 
sufficiently well supplied with orders to free them from 
any anxiety regarding the immediate future, there being 
a keen home inquiry for structural and railway steel, 
though there is a notable lack of orders for heavy 
plates. The tin-plate trade in South Wales continues 
to be fairly well employed, there being a moderate volume 
of overseas business, though most of the mills would be 
pleased to see orders for larger tonnages. The general 
position remains quite good, as there is less delay in the 
placing of specifications. A most satisfactory feature 
is the sustained demand from the home trade, with a 
brisk day-to-day inquiry. 


Current Business. 


Orders have been placed by the West Australian 
Government Electricity Supply with International Com- 
bustion, Ltd., for boilers in connection with a power 
station at Perth to the value of £314,930; and another 
contract for turbo-generator and condenser plant has been 
awarded to C. A. Parsons and Co., Ltd., valued at £79,518. 


Export quotations are 


Ltd., for high and low-tension switchgear to the value of 
£21,906. The London and North-Eastern Railway Com- 
pany will put in hand a scheme to reconstruct the West 
Quay at Tyne Dock and renew the quay equipment. Ten 
5-ton electric level luffing cranes and 2-ton grabs will be 
installed, at a cost of £180,000. Orders valued at £26,000 
for rolling stock for the Canton-Hankow Railway, including 
eight heavy locomotives and thirty-five passenger coaches, 
have been placed with British firms. The engines for two 
colliers to be built by the Burntisland Shipbuilding Com- 
pany, Ltd., for William Cory and Son, Ltd., will be con- 
structed by the North-Eastern Marine Engineering Com- 
pany, Ltd., of Sunderland. The programme of the Great 
Western Railway Company for the forthcoming year 
includes the purchase of 374 motor vehicles at a cost of 
£144,000. Three hundred trollybuses have been ordered 
by the London Passenger Transport Board and it is 
possible that the number will be increased later. The 
Department of Overseas Trade announces that the follow- 
ing contracts are open for tender :—South African Union 
Tender and Supplies Board: 3334 cast iron spigot and 
socket pipes, 3}in. by 9in., and 100 bonding clips 
(Pretoria, August 30th); South African Railways and 
Harbours Board: 450 drop-sided steel bogie wagons, type 
“DZ 6,” 3ft. 6in. gauge (Johannesburg, September 23rd) ; 
500 four-wheeled open drop-sided steel wagons, type 
“ES 4,” 3ft. 6in. gauge (Johannesburg, September 30th) ; 
Cairo, Ministry of the Interior: supply and erection of 
plant and equipment, including Diesel engines, alter- 
nators, switchgear, pumping sets, workshop machine 
tools, storage reservoirs, one overhead travelling crane, &c. 
(Cairo, September 5th); Argentine State Oilfields Direc- 
torate: steam engine with twin cylinders, approximately 
12in. by 12in., for drawing a rotary drilling plant (Buenos 
Aires, September 3rd); State Railways Administration : 
machine tools, including two automatic machines for 
sharpening drill bits, three metal sawing machines for steel 
bars, and two filing machines for steel combined with 
band saw (Buenos Aires, September 10th). 


Copper and Tin. 


Prices in the electrolytic copper market have 
remained steady, but trading has not been quite so active. 
American consumers appear to have covered their require- 
ments, and although the price in the United States is 
held at 8c., buying has been on a limited scale. British 
consumers have shown rather more interest in the market, 
but business with the Continent, even when the difficulties 
of satisfactorily arranging finance are taken into account, 
has not been good. The monopoly formed by the Italian 
Government for the purchase abroad after August Ist 
of certain raw materials, including copper and its alloys, 
either raw or scrap, has so far not entered the market 
for any large quantity. This monopoly is operated 
through the State Railway Administration, and is to 
distribute imports to consumers through firms in the 
trade. The London Standard market has been steady 
and no important movement is looked for during the 
next few weeks. Thestocks in Metal Exchange warehouses 
of refined copper have now reached 73,343 tons, whilst the 
stocks of rough copper amount to 11,659 tons, making 
a total of 85,002 tons. It is generally thought, however, 
that it is better that the stocks should be on the London 
market, where the warrants can be put into circulation, 
than stored in America where they would offer a greater 
threat to the market. ... The position in the tin market 
has been considerably relieved by the decision reached 
at the International Tin Committee’s meeting in Paris 
on August 9th to raise the quota by 15 per cent. retro- 
spectively as from July Ist. The quota had been pre- 
viously raised 5 per cent. from that date, so that the total 
increase for the current period is 20 per cent. This should 
have the effect of reducing the high backwardation which 
has ruled for some weeks, and give more freedom to the 
market. It is suggested that most of the tin belonging 
to the Buffer Pool has been disposed of. This may be 
one reason for the Committee’s decision to increase the 
quota. The trade demand for tin usually falls off during 
the summer months, and of late the decline has been some- 
what noticeable. The Continent has taken comparatively 
little, and buying by American consumers has been of a 
hand-to-mouth character. 


Lead and Spelter. 


The recent setback in prices in the lead market 
has been fully recovered. The strength in this department 
is due to the consistently good trade reports of 
increasing consumption throughout this country and 
on the Continent. Russia, too, has bought well. Good 
soft foreign lead for November shipment was sold recently 
up to £15 15s., which is the highest price witnessed since 
1930. So far no announcement has been made with regard 
to the date of the proposed alteration in the import duty 
on lead into this country, but it is generally expected 
that it will be made known very shortly. Stocks of duty- 
free lead in official warehouses at the close of July 
amounted to 3073 tons, against 11,474 tons a year ago, 
whilst the quantity in bond totalled 12,607 tons, against 
12,999 tons at this time last year.... Progress in the 
spelter market has been very slow, which is rather 
surprising in view of the better tone in some other 
markets. The belated improvement was partly due 
to rumours that steps were being taken to revive 
the Zinc Cartel, and it is understood that efforts 
are being made to call a new international conference of 
zine producers. The Zinc Cartel was dissolved at the end 
of last year after having been in existence for about 3} 
years. Stocks of duty-free spelter in official warehouses 
at the end of July amounted to 2539 tons, against 3036 








however, have covered their requirements for some time 
to come, and as a result business has been rather quiet 





A third order in connection with the same undertaking 
has gone to Metropolitan-Vickers Electrical Company, 





tons a year ago, whilst the quantity in bond was given as 
7651 tons, compared with 7681 tons a year ago. 
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Current Prices for Metals and Fuels. 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
Export orders of 250 tons and over may be subject to special quotations. 


Steelmakers : joists, 22s. 6d.; plates and sections, 15s. 








; PIG IRON. eres STEEL (continued). NON-FERROUS METALS. 
Home. Export. Home. Export. Official Prices, August 14th. 
(D/d Teesside Area) GLascow aND DistTRict-— £ 8s. d. £ 8. d. | Gospen-— 
Hematite Mixed Nos... 310 6.. 3:2 0 Tees. . oe -7 6. 8 7 6 _ ma cee? tote yok 38 & 660858 6 3 
No. 1 ém,) et a6, wed 3 3° 6 Joists 815 0 717 6 oxo Ie a to 6 
: : Electrolytic .. £35 7 6to £35 10 0 
Cleveland— (D/d Teesside Area) Channels. . dink tay $12 6. 712 6 Best Selected Ingots, ara Bir. 

a. 80" hh Se ee ee a... ee Rounds, 3in. and up STA. S 3.6 mingham . : £35 10 0 

No. 3 G.M.B. ie wg ee We Meade 3 1 6 ”» _under 3in. S220. 7” 0 Sheets, Hot Rolled ik ans £62 0 0 

No.4 Forge .. .. it. Dee 3 0 6 Flats, 5in.and under .. 8 12 0. 817 6 ‘Hine, Export. 

Basic (Less 5/- rebate). $10 0.. .. 7 Plates, jin. (basis) 815 0. 715 0 Tubes, Solid Drawn (basis) .. i0d. 10d. 
Mt6htanps— o ieee C- G.6 « 8 0 0 ” Brazed (basis) .. .. 10d. 10d. 

Stafis— (Delivered to Black Country Station) ga 95 0. 8 5 0 | Brass— 

North Staffs. Foundry i a eee - » in. 910 0. 810 0 Ingots, 70/30,d/d Birmingham £29 0 Oto £31 0 0 

oa o some .. SS S.. - a eee 5 56, 8 5 O Home. Export. 

Basic (Less 5/—rebate).. 315 0.. -- Boiler Plates . O.860': 8 5 0 Tubes, Solid Drawn, 2/1 Alloy 9}d. 9}d. 

oe High Seuun Wieee Aus reo | ae : ” Bramed.. .. oe oe 11}d. 114d. 

ca Z aie Angles ; 87 6. he Gesh.. .. .. «2. ss S811 0 Oto £218 0 0 

fi eine ©, 3. tien Three months... .. .. .. £208 10 Oto £208 15 0 
Derbyshire— oists 815 0. : ; 

No. 3 Foundry _ Channels. . 812 6. 21S. POE ee fon a oe. 

Forge 3 0. —- Rounds, 3in. end u up ee ee 8 7 6 | SPELTER: ++ ++ £14 6 3to £14 11 3 
ScoTLanp— » ‘under 3in. e-ie 0 . 7.10 © | Aluminium Ingots (British) .. .. £100 

Hematite, f.0.t. furnaces 311 0.. .. Flats, din, and under 812 0. 817 6 

No. 1 Foundry, ditto .. 312 6. Plates, Jin. (basis) C376... 715 0 

No. 3 Foundry, ditto .. 310 0.. » yin... : o--e~ é . $5016 

Basic, d/d (Less 5/-rebate) 310 0 .. . jin. .. $7 ¢. 850 FUELS. 

N.W. Coasr— » Win. .. 912 6. [en 8 SCOTLAND. 

3 14 0d/d Glasgow » fin. .. 910 0. 8 5 0} Lananxsome— rt. 

Hematite Mixed Nos. .. {3 18 6 ,, Sheffield Seer iui Berasr. Rest or IRELAND. (£.0.b. ee Sony Unscreened 13/6 to 13/9 

4 4 6 ,, Birmingham Pr Big: ». GleegOw Bn. cs Sok ek oe 14/6 
Angles 812 6. 815 0 » » Splint ts, os, oy the 56! Sep ee-eese 
MANUFACTURED IRON. i nie raed ota Sp 
ee uport. Joists 900. 9 2 6| (f0.b. Ports)—Steam .. .. .. .. .. 13/-to 13/6 

Lancs.— £ s. d. £ s. d. Channels... .. . 817 6. 900 y 
Crown Bars .. .. .. 912 6.. .. . Rounds, 3in. and up 912 6. 915 0 ITESHIBE— 

Best Bars ie, we ei Boe as, 66 under 3in. ie oe a ee ae (f.0.b. Methil or Burntisland)— ; 
= re Prime Steam... .. .. ri isie>) «6. ORE al 
+ Soe Plates, jin. (basis) 900. 9 2 6 Unscreened aviation ws se oe ee ee ter bel 

Crown Bars .. .. .. 912 6.. .. - fein 9 5 0 » 49-6 

Best Bars .. .. .. 10 2 6.. .. ‘e tin ° pe 910 0 oi LorH1ans— 

MipLanps— 7 hin. 4° inthe ase ‘ ‘its (f.0.b. Leith)}—Hartley Prime .. .. .. 12/6 to 13/6 
Crown Bars .. .. .- 915 0. i hin. ~ 912 6 j 918 6 Secondary Steam.. .. i es i 12/- 
Marked Bars (Stafts. 5. 42 O ® . Sa gy bee ; 

a — is : Qs : me OTHER STEEL MATERIALS. ENGLAND. 

ScoTLanp— ° tice a nigh * | YorgksHIRE, MANCHESTER— 

Crown Bars .. .. .. 912 6. 9 56 0 10-G. to 13.6 me ee us B.S.Y. Hard Steams .. .. .. .. «+ 18/6 to 21/6 

Best a i |e 915 0 14-G. to 20-G., d/d feo" eae oe % Furnace Coke ere me eer re 
N.E. Coast— 21-G. to 24-G.,d/d_ .. 11 0 0.. 9 5 0 | Norrnumpentanp, Newosstie— 

Common Bars o» oot O28. 6 15 0 25-G. to 27-G.,d/d .. 1112 6.. .. 917 6 Biyth Bosh .. «2 «6 «os <« oc wo ERE to I4/— 
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French Engineering Notes. 
(From out own Cotrespondent in Paris.) 
Labour Troubles. 


Tx strikes and disorders at Brest arid Toulon 
¢annot be attributed entirely to 4 growing dissatisfaction 
of workers at the failure of efforts to provide them with 
adequate employment, for men working in the arsenals 
have no complaints to make in that respect. Further, 
the violent disturbances of the past few days followed 
upon a 10 per cent. economy cut in wages of State 
employees, and of only 3 per cent. in the case of a lower 
scale of wages received by the great majority of arsenal 
hands. The real cause of the disturbance lies in the action 
of professional agitators who have always been busy at 
the ports, and their influence has been growing also in 
the big industrial areas around Paris, where the working 
pen was considerably increased = the years 
ollowing the Armistice by the importation of mechanics 
and labourers, mainly from Eastern Europe. French 
mechanics are not usually liable to be drawn into an 
agitation, and in the engineering and some other trades 
their sense of individuality and respect for their calling 
keep them within the bounds of their own professional 
“* syndicates,” which refuse to be affiliated to the Con- 
fédération Générale du Travail. In the present state of 
affairs, partial agitations are likely to continue in revolu- 
tionary centres, but it is difficult to see how a general 
movement of industrial revolt can be engineered unless 
the Government fails in its plan to organise a trade 
recovery. Manufacturing industries are prepared to 
give the Government all the time that may be necessary 
to carry out its plan. The strike of seamen at Havre 
was purely professional, and was regretted because it 
put the Transatlantique service temporarily under 4 
cloud. The Compagnie Générale Transatlantique had no 
responsibility in the matter. The seamen employed by 
it are paid by the State and are treated as State servants, 
as they wanted to be so long as they believed that they 
could procure advantages therefrom. The cut in wages 
is something that had not entered into their calculations. 


Public Relief Works. 


By a Government decree, the Marquet public 
relief works programme, providing for an expenditure 
of 10,000 million francs over a period of seven years, is 
to be accelerated, and the time reduced to four or five 
years, while the character of the works to be put in hand 
immediately will be modified in order to give direct 
employment to an increased number of unskilled men. 
Those works will include road construction, flood-pro- 
tection works, the suppression of level crossings, improve- 
ments to national roads, and the widening of roads 
approaching and entering big towns and cities. Some 
of the economies realised by other decrees will be used to 
aid local authorities to carry out works for the benefit 
of unemployed, and the whole scheme has been arranged 
with a view to avoiding additional taxation. ‘While the 
programme is fairly extensive, it is only a palliative of 
unemployment, but there is a considerable amount of 
other work under execution by the State, railway com- 
panies, municipalities, and others which should keep the 
unemployment figures within bounds. 


The Artisan Movement. 


The visit to Rome of a delegation from the Con- 
fédération de l’Artisanat Frangais indicates the beginning 
of another phase of the artisan movement which tends 
to give to it an increasingly strong international character. 
Tho object of that visit was to arrange for an interchange 
of artisan products between France and Italy, and the 
scheme receives the fullest support on both sides of the 
Alps. There is nothing of a competitive nature to place 
obstacles in the way of such exchanges, for the artisan 
gives individuality to his products which have a distinctly 
national character, and similar goods sell in foreign 
markets because of that individuality. In forged ironwork 
employed for decoration and fittings, for example, the 
designs and methods of working differ so widely in France 
and Italy that each country finds interest in the products 
of the other. That interest is general, and artisan com- 
munities all over the Continent are pursuing a definite 
plan of international trade expansion which is not tram- 
melled by economic difficulties, except in so far as they 
create a national prejudice against foreign goods. The 
artisan associations are endeavouring to remove that 
prejudice, and their dependence on each other has given 
to them a communal character that aims at an interchange 
of products in the widest sense. Their growing influence 
was shown at recent congresses, when further progress 
was reported to have been made with the programme 
providing for an international collaboration. They are 
represented by a group in the Chamber of Deputies, 
and the Government has authorised artisan associations 
and individual craftsmen to tender for State contracts 
coming within the scope of their production facilities. 
The artisan movement is of social interest because it 
aims at a return to industrial decentralisation and to the 
ancient professional Guild system, upon which the existing 
‘* syndicates ’’ are based. Artisans at work all over the 
country far outnumber the men employed in factories. 


A Stratosphere Aeroplane. 


For three years Messrs. Farman had been 
preparing an aeroplane specially equipped for taking 
observations in the stratosphere, and on Monday of last 
week the first official trial was made when the machine 
took off from an aviation ground near Versailles. An 
hour and a half later the aeroplane crashed in a wood 
several miles away. Those who saw the machine fall 
from a great height declared that it appeared to be 
entirely out of control. In the wreckage the undamaged 
barograph indicated an altitude of 34,000ft., with a 
straight line and a drop to 27,500ft., followed by another 
straight line and a sudden fall to earth. An examination 
of the body of the pilot, Monsieur Cogno, showed that he 
had died from cerebral hemorrhage and other injuries 
resulting from a release of atmospheric pressure, pre- 
sumably through failure of the air-tight cabin. 
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British Patent Specifications. 
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When an invention is communicated from abroad the name and 
addtess of the communicator are printed in italics. 

When an abtidgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. ; 
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STEAM GENERATORS. 


431,433. July 19th, 1934.—Water-ruBE Borers, Sulzer 
Fréres Société Anonyme, Winterthur, Switzerland. 

In single-tube ‘‘ once-through ”’ boilers, in which the length 
of the tube is at least 10,000 times its diameter, oscillations 
in the flow are, it is said, likely to occur on account of the 
elasticity of the tube and the working medium. As a conse- 
quence, an auxiliary supply of medium is supplied part way 
through the length of the coil as shown at A. This supply is 
regulated by the valve B, which is controlled by the device C” 
connected with the ecu | pipe D. It is explained that the 
quantity of additional working medium fed to the point or points 
in the length of the tube system is controlled in accordance 
with a ‘‘ working value,’’ variations in which are necessarily 
accompanied by variations in the temperature of the working 
medium in the generator. The term ‘‘ working value” is to 
be interpreted as referring to a condition of the working medium, 
rate of flow of the working medium through the generator, 
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or rate of supply of the working medium other than the additional 
supply, the heat supplied to or absorbed within the generator, 
or the load on the generator or on the apparatus supplied with 
steam therefrom. Thus the additional working medium 
supplied is not controlled in accordance with the temperature 
of the steam generated, but in accordance with some other 
working value variations in which are necessarily accompanied 
by variations in the temperature of the steam generated. For 
example, the supply of additional working medium may be 
controlled in accordance with the pressure within the generator, 
or a difference of pressure between at least two points in the 
length of the path of the working medium through the tube 
system of the Se nes Alternatively, the additional supply 
may be controlled in accordance with the speed of flow of the 
medium through the tube system or in accordance with the 
supply of fuel or combustion air to a furnace supplying heat 
to the generator.—July 8th, 1935. 


INTERNAL COMBUSTION ENGINES. 


431,387. January Ist, 1934.—Sparxine Piues, G. H. Hadder, 
187, Upper Tooting-road, London, 8.W.17, and A. H. 
Kybird, 8, Salcott-road, Beddington, Croydon. 

This sparking plug is made as follows:—A metal central 
spindle B, threaded at one end and with a projecting head at 
the other (made from heat-resisting material). This head to 
be so shaped-as to form a continuous spark gap throughout its 
entire circumference or to be so shaped so as to form two or more 
discharging surfaces. The protruding surface of the head 
shall either be spherical or conical in shape. The back of the 
head shall be so shaped so as to form a distance piec- and a 

rotector against burning of the insulation. The spindle shall 

C covered with either a copper tube, copper deposit, or copper 

foil or such other heat-conducting material, leaving a threaded 
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end exposed to engage the metal nut C. Over this cover shall 
be a wrapping of pure mica or other suitable insulating material, 
over which material a distance piece shall be fixed made of mica 
washers or other insulating material so as to set the position 
of a collar D, which can be either made of metal or insulating 
material; above the collar further mica washers or insulatin 

material to be so fixed for such a length as to prevent électrica 
flash-over from the thread end of the spindle to any other part 
of the plug. The whole then to be so pressed as to make the 
pe there m air-tight. The electrode to be machined so that the 
distance piece and mica washers between the head of the 
spindle and the collar have sloping surfaces forming one side 
of the port or annular space E. A gland nut F, made of metal, 
is threaded externally and shaped at the to take a standard 





at its mouth to screw into a given receptacle, its extreme end 
to be machined so as to form a ring of holes, these being round 
or elongated to suit individual engine requirements. The holes 
J to be so placed, i.e., o ite the centre of the projecting head 
of the central spindle, that their edges form the earth side of a 

ark gap whose positive discharge is from the head of the central 
electrode.—July Ist, 1935. 


431,396. January 5th, 1934.—ComsustTion CHAMBERS, E. 
M. J. de Lagarrigue, 40, Rue Ferrére, Bordeaux, France. 
The combustion chamber of this engine is formed in the 
cylindrical plug A, which is held in the cylinder head B by the 
screwed cap C. The plug is hollow and has an opening facing 
the injection nozzle D. Its interior surface consists of a quarter 
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pe ne or spherical surface E merging in smooth continuity 
with a cylindrical surface F, their merging line being approxi- 
mately on the axis of the jet, such surfaces being free of any 
irregularities or sinuous or channelled parts. The quarter 
ellipsoidal or spherical surface merges by a small radius arcuate 
= part G into the opening opposite the jet.—July 5th, 
1935. 


TRANSFORMERS AND CONVERTERS. 


431,430. May 24th, 1934.—Supror1ine MEANS For ELEcTRIC 
DiscHaRGE Rectirier VessEts, The British Thomson- 
a Company, Ltd., Crown House, Aldwych, London, 
W.C.2. 


The larger kinds of glass vessels of rectifiers are for the most 
part fitted into a ring, plate or the like, and are, in addition, 
supported at the top by a band, belt or similar retaining piece. 
For glass bodies with long anode arms for high voltages, the 
supporting at the upper end is inconvenient on account of the 
proximity of the anode conductors, and owing to the electro- 
static reaction on the anodes. With vessels mounted on a frame 
or carriage adapted to be drawn out, the upper metallic part for 
the bulb support is also inconvenient. According to the inven- 
tion, for the support of the glass vessels of electric discharge 
rectifiers mounted on a carriage adapted to be drawn out from 
a casing, the vessel is seated on the carriage with at least three 
points of support which are located on adjustable resilient arms 
extending from the carriage. Referring to the drawing, a 
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frame C is provided with insulating supports on which the rails 
A are slidably mounted. A carriage D is provided to ride on the 
rails A. In the form illustrated the glass vessel B is supported 
by the carriage under the cathode and adjustable resilient arms 
E support the vessel under its two anode arms shown, at least 
three such supporting arms being provided. The arms E are 
resilient and when high voltages are used insulating forks F, 
preferably of hard paper, are adjustably secured to the arms E 
in order not to disturb the electric field in the anode arms. 
This adjustability is necessary for the adjustment of the mercury 
level with regard to the ignition anode ; it also serves for the 
purpose of adjusting the resting pressure when the glass body 
is in addition to be supported under the cathode. The extensible 
rails A must be completely pushed in again after the glass body 
has been fitted into the frame, if they have cathode potential 
and the cathode is insulated with regard to the frame. In order 
to ensure that the rails are completely pushed in, they are 
provided with insulating handles G which extend close up to the 
door H of the rectifier casing.—July Sth, 1935. 




















ELECTRICAL APPLIANCES. 


431,382. Decemb®@r 6th, 1933.—Etxcrric Discnarcre Lamps, 
Siemens Electric Lamps and oa Lid., Caxton 
House, Tothill-street, London, 8.W.1, and John Norman 
Aldington, of Siemens Electric Lamps and Supplies, Ltd., 
of Dock-road, Preston, Lancashire. 

This invention relates to electric discharge lamps of the hot 
cathode type, in which the light emitted a ximates to white 
light. To this end a filling is used which beyond the rare gas 
used for starting is com of élements, the emission spectra 
of which are cobetentia ly complementary. There is, however, 
a limitation to the selection of el ts for this , as the 











spanner. The third part 1 be a métal body H, threaded 


(glass or quartz) cannot be allowed to attain too high 
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a temperature and suffer distortion or burst. Accordingly, the 
selection must be governed by the vapour pressures of the 
elements at the maximum allowable temperature. The inventors 
consider that the glass container should be able to tai 


chamber contains a rotary core E, in which there is a mass of 
refractory material F that stores heat and consequently equalises 
temperature conditions. The coal is spread on the shelves G on 
the outside of the core and is gradually passed downwards by 





without distortion a difference of pressure between the inside 
and outside of one atmosphere, and a dull red temperature, 
which is probabty between 500 deg. and 600 deg. Cent., appears 
with present known kinds of glass to be the maximum allow- 
able. A suitable selection of elements which gives light approxi- 
mating to a white light comprises mercury, cadmium and zinc, 
the mercury supplying prominent green and yellow lines, the 
cadmium prominent blue, green and red lines, and the zinc 
supplying, in addition to green-blue lines, prominent orange 
lines. Regard must be given to the proportioning of the 
elements present. The lamp attains a temperature at which 
the whole of the mercury is volatilised and the relative amounts 
of the other elements are such that on account of their vapour 
pressures at the operating temperature a contribution of 
spectral lines results of intensity which with the mercury lines 
gives the desired light. Expending the same amount of energy 
(wattage) in the lamp a lesser amount of mercury will result in 
an excess of red compensation so that reddish colours are 
enhanced in value. Present tests appear to indicate that an 
inter-relation in proportions of 0-1 gramme mercury to 0-4 
gramme cadmium, 0-1 gramme zinc is suitable. The actual 
amounts introduced depend on the volume of the bulb or con- 
tainer, sufficient being introduced so that at the operating 
temperature the contribution of vapours from each element 
restilts in the desired light. Preferably there is an excess of 
cadmium and zinc in the filling, so that an adjustment of the 
watts dissipated in the lamps allows of over or under spectral 
compensation relatively to the mercury light ; in other words, 
it is ensured that there will be always cadmium and zinc in 
solid and vapour phase. It is advantageous also to allow the 
electrodes to run at high temperature, so as to be incandescent 
and to situate these electrodes as closely as feasible to the ends 
of the bulb, so that cooling of the ends and the consequent 
possibility of condensation of zinc or cadmium is minimised, 
and, furthermore, the electrodes which may be tungsten coils 
surrounding a core of barium silicate or other oxide or silicate 
of alkaline earth metals contribute lines to the red end of the 
spectrum. The electrodes are preferably arranged with their 
cores and wire helices along the longitudinal axis of the bulb. 
With the actual weights of elements mentioned above, a bulb 
in the form of a tube 150 mm. long and of internal diameter 
25 mm. may be provided and a watts dissipation of 400 be 
allowed. The thickness of the wall of the tube may be 1-5 mm. 
to2mm. The rare gas component of the filling may be a mixture 
of neon and argon, neon at 8 mm. pressure and argon at 2 mm. 
pressure. The bulb would be enclosed in an outer bulb, the space 
between being exhausted of air. The tube may be started into 
operation by means of high-frequency current in the neigh- 
bourhood of the lamp as is known in connection with mercury 
vapour discharge lamps, but on account of the inconvenience 
the inventors prefer to start the lamp by other means. They 
may provide auxiliary electrodes adjacent to the main elec- 
trodes and connect these electrodes through a resistance. The 
resistance should be of a high value, say, 50,000 ohms, and the 
auxiliary electrodes may take the form of a single ring of tung- 
sten wire.—July 8th, 1935. 


431,447. February 20th, 1935._-PropUcING Snort ELEcTRO- 
MAGNETIC Waves, O. Heil, Pfaustrasse 5, Ludwigshafen- 
am-Rhein, Germany. 

The illustrations show two alternative forms of valve for 
producing short electro-magnetic waves. In both figures the 
cathode A is surrounded by the negative electrode B, which 
collects the electrons emitted by the cathode and directs them. 
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The electrons are given a very great velocity by the positive 
grids C (accelerating electrodes), and fly transversely through 
the hollow metal bodies D to the anodes FE, producing oscilla- 
tions in the metal bodies. In Fig. 2, in addition to the anodes 
E, which in this case are disposed at an angle relatively to the 
direction of the rays of electrodes, there are provided anxiliary 
anodes F (braking and intercepting anodes) which intercept 
the slow electrons.—July 8th, 1935. 


MACHINE TOOLS AND SHOP APPLIANCES. 


$31,426. April 30th, 1934.—LocomMorTiIvE CRANK-PIN QUARTER- 

tNG Macuines, The Churchill Machine Tool Company, 

Ltd., Broadheath, Altrincham, Chester, and H. H. 
Asbridge, Reigate, Moss-lane, Ashton-on-Mersey. 

In order to permit a grinding machine designed for working on 
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crank pins set at an angle of 90 deg. to one another to be used 


for cranks set at 120 deg., a fixture is clamped to one of the pins 
and by means of two spirit levels A and B set at exactly an angle 
of 30 deg. to one another enables the pins to be brought into the 
proper position for machining. The drawings show the alter- 
native positions.—July 8th, 1935. 


GAS PRODUCERS. 


431,397. January 5th, 1934.-—-Tar DisTILLATION oF CARBONI- 
FEROvUS Mareriat, H. J. Holford, 2, Brookvale-road, 
Southampton. 


In this gas producer the coal or other carbonaceous material 
is delivered intermittently to the shoot A and is distributed on 
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rakes. The chamber is heated by superheated steam supplied 
at J and the condensable gases are drawn off at K. The 
non-condensable gases and the tar are drawn off at L and the 
residue discharged at M.—July 5th, 1935. 


MOTOR CARS AND S0AD TRAFFIC. 


431,381. December 6th, 1933.—INNER TUBES FOR PNEUMATIC 
TrrEs, The Dunlop Rubber Company, Ltd., 32, Osnaburgh- 
street, London, N.W.1; W. H. Pearce and G. H. Perry, 
Fort Dunlop, Erdington, Birmingham. 

In the manufacture of inner tubes for pneumatic tires the 
tubes must be ‘‘ coated ”’ on the inside before vulcanisation. In 
order to facilitate this process the tube A is placed in a hollow 
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mandrel B of aluminium, which is connected with a vacuum 
pump at C. A disc D on a wire stalk E prevents the tube from 
sealing the vacuum connection, and the ends of the tube are 
sealed to the mandrel by folding back and clamped by rubber 
rings, as shown at F F. Internal rings of steel G G may also be 
inserted at the ends. When the vacuum is applied the tube is 
distended against the walls of the mandrel and is convenient for 
coating.—July 8th, 1935. 


BUILDING. 


431,385. December 7th, 1933.—RecoverInG TuBE PILING 
Suogs, The British Steel Piling Company, Ltd., Thames 
House, Millbank, Westminster, and W. H. Statham. 

In this system of piling a tube is driven into the ground with a 
shoe or snout to form a hole and is subsequently withdrawn as 
the hole is filled with concrete. The invention is concerned with 
the recovery of the shoe A. It is mounted on the lower end of a 
conical part B round which there are arranged four wedges C C 
sliding in dovetail grooves. These wedges are slung from the 
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crosshead D on the ropes E E. When the ropes are slacked off 
the wedges drop and engage the cone with the tube, so that the 
shoe may be driven down with the tube, and when the required 
depth is attained the wedges are freed by hauling on the ropes 
E E and the shoe can then be recovered. It is suggested that a 
piece of sheet metal should be placed on the ground beneath the 
pile before driving is started and forced down into the ground, 
to be left there when the shoe and tube are withdrawn,—July 
8th, 1935. 


MISCELLANEOUS. 


431,431. June 22nd, 1934.—Twin MacGnetos, G. and J. Weir, 


Ltd., Holm Foundry, Cathcart, Glasgow, and C. G. 
Pullin, 104, Queen’s Drive, Glasgow, 8.2. 
This is an arrangement of twin magnetos for aero-engines. 


through the vernier coupling C. An impulse starter is provided 
at D. The second magneto E is driven by gearing in the casing 
F. Its spindle carries skew gearing G for driving a revolution 
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counter. The timing rings H and J of the two magnetos are 
geared together and are adjusted simultaneously by the wire K. 
—July 8th, 1935. 


431,438. October 8th, 1934.—Screw-pown Stop VALvVEs, 
D. P. Peel, 21, Warwick-road, South Shields. 

This feed valve is so arranged that should the spindle break it 
can still be used. The valve seats at A and delivers to the boiler 
through the branch B. The valve, it will be seen, is of the 
balanced type and normally the upper face is subjected to the 
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working pressure through the passages C and D. This passage 
can, however, be closed, as shown, by the auxiliary valve E 
and the upper face of the main valve thus opened to atmosphere 
through the passage F. The valve is then unbalanced and tends 
to open, but it can still be closed through the broken spindle by 
the hand wheel G.— July 8th, 1935. 








LAUNCHES AND TRIAL TRIPS. 


Ocran Coast, twin-screw motor vessel; built by Henry 
Robb, Ltd., Leith ; to the order of Coast Lines, Ltd.; dimen- 
sions, 250ft. by 38ft. by 22ft. 9in.; to carry cargo and passen- 
gers. Oil engines of “‘ Atlas’’ type, 750 b.h.p. Launch, 
Wednesday, July 31st. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Tue GENERAL EvLEctTRIc Company, Ltd., has received from 
the Indian Stores Department a large contract for aviation 
lighting equipment, to be used on the Karachi-Rangoon route. 
That route extends over some 2708 miles, and includes the 
following aerodromes :—Bombay, Karachi, Hyderabad, Uterlai, 
Badhal, Delhi, Cawnpore, Allahabad, Dobhi, Calcutta, Akyab, 
and Rangoon. This contract forms part of the Indian air deve- 
lopment programme for which nearly £700,000 was voted in the 
last Indian Budget. 


Tue LonpoN PAssENGER TRANSPORT Boarp announces that 
contracts have been placed for a further three hundred seventy- 
seater trollybuses to be used in connection with the schemes for 
the conversion of certain tramways to trollybus operation. The 
contracts are as follows :—The Associated Equipment Company, 
Ltd., 200 chassis ; Leyland Motors, Ltd., 100 chassis and 100 
bodies ; The Birmingham Railway Carriage and Wagon Com- 
any, Ltd., 100 bodies; Metropolitan Cammell Weymann 
Motor Bodies, Ltd., 100 bodies; Associated Manufacturers of 
Electric Traction Equipment, Ltd., 300 sets of electrical 
equipment. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. C. S. Rosson has resigned the chairmanship of Hick, 
Hargreaves and Co., Ltd., but retains his seat on the board. 
Mr. W. D’Arcy Madden, the managing director of the company, 
has been elected chairman. 


Tue Patent Gear AND METAL HARDENING Company, Ltd., 
informs us that it has now changed its name to Shorter Process 
Company, Ltd., and is moving its head office and main works to 
Celtic Works, Savile-street, East, Sheffield, 4. 








‘* DEVELOPMENTS IN Cross-CHANNEL PACKETs.’’—Our atten- 
tion has been called to the fact that in our issue of August 2nd 
in Table III of the above-named article the builders of the 
‘*Prinses Juliana’’ were given as the Fairfield Company. 
Actually the vessel was built by the N.V. Koninklijke Maat- 








the screen B by the revolving shoots CC. It is spread by the 
rabbles D and falls into the distillation chamber ly This 


The propeller shaft is shown at A and drives the magneto B 





schappij ‘‘ De Schelde ”’ at Vlissingen. 











